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AND 


NEW MARINER's COMPATS> 


BEING AN FASY METHOD OF 


Keeping a Journal at Sea. 


CONTAINING | 

Rules for working the Caſes in Plane, Middle Latitude, nd Mi 5 
Sailing, by the Tables of Difference of Latitude and Departure. The 
Method to find the Latitude, Longitude, and Variation of the Compaſs ; 
how Allowances are to be made for Leeway, Variation, Heave of the Sea, 
Setting of the currents, and to Correct the Dead Reckoning by an 
Obſervation: for a ſibgle Day or many with all the Tables e ta 
be uſed at Sea. ot | 

Tur WHOLE Wenig U IN 9 755 ; 


A JOURNAL FROM THE LIZARD TO THE ISLAND OF ST. mar, 
And every Day's Work pricked off upon a Mercator” s Chart. 
| TO WHICH is PREFIXED. "KH 
A SHORT. AND EASY. 


| TREATISE ON ARITHMETIC: \,.- 


CONTAINING 


The 3 Rules of common Arith- Tonnage, worked by nol Gunter's 3 
metic, Decimal Fractions, the Extrac - Scale and Logarithms. Likewiſe the 
tion of the Square and Cube Roots, Methods of. keeping a Ship's Accounts, 
with their Uſe in meaſuring all Kinds Diſburſements, the Forms of Cargo- 
of Boards, Planks, Caſes, Caſks, Bales, || Books, Receipts for Wages, Invoice 
and Packages uſually taken on Board. and Manifeſt of Goods, Bills of Parcels, 

The Gauging of Caſks, and finding a Ship's |] and Letters of Credit. 


The whole rendered ſo plain, that any Perſon may gain a ſufficient Knowledge o 
| the above by . 274 W any order Aﬀſtance, g 1 
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. is a known that 8 young Men go to Sea at 
ſuch an early Period, as to preclude their having 
a ſufficient Knovledge of. Arithmetic, or Navigation, 
and after they have gained a tolerable Share of practical 
Seamanſhip, would gladly acquire by their own Appli- 
cation the Method of keeping a Ship's Way. at Sea; 
without ſtudying much of the Theory, which their 
| Time and Application to the n! of the Shit Wan 5 
out of their Power. 1 1 8 


For the Uſe of „ e 
for the Pocket and the Quarter Deck, I have com- 
piled this little Book, which from its Simplicity can- 
not fail of being underſtood, and enabling the Mariner 
to direct a Ship to any Part of the World; as it con- 
tains every Thing neceſſary for working a Day's Work 
at Sea, with all the Tables requiſite numbered for the 
more readily finding them. The Tables of the Lati- 
| tudes and Longitudes of Places is Ws and more 

correct than any publiſhed, _ 8 

As a Knowledge of Arithmetic is abſolutely Pal 
ſary in Navigation, I have begun with that, and laid 
down the Rules in ſuch a Manner, and explained them 


fo fully, that any Perſon of common Capacity, by his 
22 own © 
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own Application, can hardly fail of acquiring a ſuffi- 


cient Knowledge of it. Meaſuring and finding the 
Contents of Bales and -Packages,' uſually taken on 
Board Ships, is treated of in a Manner entirely new, 


. and I hope will be found eaſy and uſeſul to thoſe em- 


ployed in Shipping: Likewiſe Plans of Cargo-Books, 


and the Method of keeping Ships Accounts of Diſ- 
Es Had Goods, &c. 


Phage, Middle Latitude, and Mercator's. Sailing, 
' worked by the Tables of Difference of Latitude and 


Departure follows; and then the Rules for keeping 


a Reckoning at Sea, exemplified in a Journal from 
England to St. Mary's, in which are ſhewn all the 
Rules for Variation, Heave of the Sea, laying to, and 
to correct the dead Reckoning by, an Obſervation, 
vith moſt of the Occurrences that commonly hap- 
pen at Sea, and the Ship's Way pricked off on a 
Mercator's Chart. Alſo to this Edition are added 
the Uſe of Hadley's ' Quadrant, Mercator's Chart, and 


lines gr iny Plan, I ſhall refer the Reader to the Con- 
tents, aþd ſhould the Execution merit his Approba- 


| TOR, - it will de a pleaſing Satisfaction to 


I 1 


His devoted 


. 50 very bumble Servant 1 
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SHORT: AND-EASY INTRODUCTION _ 


ARITHMETIC. 


vr WHICH OY | ; 


ANY ONE MAY GAIN A SUFFICIENT KNOWLEDGE OF Fr. 
EY ' GURES BY THEIR OWN APPLICATION. 


* 
% 
i - , 
o 


RITHMETIC teaches the FEES of 3 * how, to come 


pute or eſtimate the value of things, and hath theſe five parts, viz. 


umeration, Addition, Subtraftion, Multiplication and Diviſion, which 


'ſhould be thoroughly anderſtood ; for, by theſe rules only che art is attain- 
able; and as no progreſs can be made in the art of Navigation without Gwe. 


knowledge of 1 we ſhall begin with 
NU ME RAT TON. . 


Numeration is that part.of Arithmetic whereby 90s FORE: Naher n | 


the value of any number propoſed, 
All umber are expreled by the following gangen; | 
One 100 FLAY four the fx ies th eight 5 — 
Although ciphers, 3 called noughts, fignify by theniſedves : no- 


8 thing, yet being put to the right hand of other figures, they increaſe the 


value of the the fol figures as much as if they were all 3 as 5 be 
n, ſeen in the following Table. 


1 Units „„ 
„ Ws 
I 123 Hundreds © ow” 
1234 Thoufands 1000 
12345 Tens of Thouſands 10000 
123455 Hundreds of Thouſands | 100 
12345657 Millions ä 1000000 | 
12345678. Tens of Millions - 10000000 . N 


123456789 Hundreds of Millions | 100090000 | : 


Figures 1 their value according to the'phar * are tet! in, as 1 in 
the firſt place is unity or 1, in the ſecond place in the third place one 


&c. 


Tp Table directs how properly to read or S any number, as 123, 
whi 


number conſiſts of three Cats and is thus de < one buadred and 
— three. 


- 
— n Z 
— ee 


hundred, A the fourth place one — in the fifth f place! ten thouſand, 5 


* 7 
* Kg: 2 


ot nu ei 


and odd thou 
. , had been four periods, i it would denote thouſands and odd millions. In ever 


Es - — 
"ci : 198 
1 s 9 
: 4 . . 


{Un 


The number 123456 conſiſting of fix places, and is thus read or ex 
one hundred and twenty-three thouſand four hundred and ae 


dete, 


hundred and twenty - three millions four hundred and fifty-fix thouſand ſeven 
hundred and eighty- nine. | 
For the eaſe of numeration, or rightly conceiving how to expreſs any 


nuinber of figures put together, it is uſual to divide them into periods of 


three figures each, thus, ginning with the unit's place, making a point'to 
the right hand, and counting three figures to the left hand, there make a 
point or comma for the firſt diviſion : thoſe three firſt figures denote ſo _ 
hundreds apd odd numbers ; then count on or ſeparate three more places wit 

a point, and this ſecond diviſion or ſeparation will denote ſo many hun- 


dred and odd thouſands. Thus proceed, ſeparating every third figure thus, 

Mill. Thou. Hund. | 

$3467 189 the firſt period being huridreds and odd, the ſecond hundreds 
a 


nds, the third 100 hundteds and odd millions; if there 


period of figures the firſt number in each period 1 is units, the ſecond figure is 
ny, the third arms is hundreds, . 


. E 8 A M P * E 8. | 
e e lie of 23643721, TO Expreſs 987654321. 


Separate every third figure thus, Separate the figures thus, 
23. 643˙721 „„ bogs 9 654-321, 


The third period being millions, and That i is, nine hundred FP cighty- 
there being but two places of figures ſeven millions fix hundred and —, 
in this — it 9 that the four thouſand three b and 
two firſt figures is twenty-three mil- TRE -OVE. 


lions, the ſecond. period will be fix 


hundred and forty-three thouſand, 
the third period ſeven 3 and 


n 


ADDITION. 


Addition i is the 8 two or more numbers rogether, in 3 
them into one total ſum. 

And is of one denomination, or ſeveral denominations, 

Addition of one denomination is when the numbers of the ſeveral articles 


are all of one name, that is, are all yards, degrees, miles, &c. 


Addition of ſeveral denominations is when the integer or whole otimber 
contains parts or under diviſions, as pounds, ſhillings, and pence and far- 
things, ſo many of the leſs making one of the greater, and by ſame is called 
Compaund Addition. 

Numbers to be added together muſt be placed in loch order, that units 
mult ſtand under units, tens e tens, hundreds under hundreds, thouſands 


under thouſands, &c. 


Thus, if you add 120 feet, 4 44 and 34 feet together, you muſt ſet dowa 
one © under the other, as "120 
"38 «Links OP; 4 # £4: 34 3 


; the 
number 123456789 conliſting of nine places or numbers is thus read, one 


E 


Having placed the numbers to be added, draw 'a line under them, and 
beginning at the loweſt figure on the right hand, being the place of units, 
ſaying 4 and 4 is 8, which put direcily under the line, and juſt under its 
own rank or column, viz, under 4, and then go to the next column or row 
towards the left hand, then ſay 3 and 4 is 7 and 2 is g, which ſet under the 
line juſt under its proper rank, viz. under the 3 4 and 2; then proceed to 
the next row, where you find hut 1, which muſt be ſet down under the line 
juſt under itſelf ; thus the numbers are added together, and you will find 


that they make one hundred and ninety· eight feet in all. 


R NR NM T ²¹ ] 


VV 


a : 


„ 6 Ms... |: iii... 
266 387549 7082576 5376664 - 
„%% , ß ↄ—˙ 683 
4650 532181 327514 709 
375 761358 2473235, 4590 
„„ „ m 8 
1% 20631585 1125338 053 
In the firſt Example, 6 and 3is1 1 and 4 is 1 $009 6.is 21, in which there 
are two tens and 1 over, which place under the 6 and carry 2 to the next 


column, then ſay, 2 you carry and 4 is 6 and 7 is 13 and 6 is 19 and 5 is 24 
and 6 is 30, which are three. tens; becauſe nothing remains over the tens, 


ſet down o and carry 3 to the next column, then 3 you carry and 2 is five 


and.z is 8 and 4 i812 and 3 is 15 and 2 1817, which put down, there being 
no more to add, making the amount of all to be one thouſand ſeven hun- 


dred and one. In like manner proceed with the other Examples, and their 
ective ſums total will be found as they ſtand under the lines. 
n Addition of ſeveral denominations, it muſt be obſerved how many of 

the ſmaller names make one of the next greater; as how mauy farthivgs 


make one penny, how 


many pence make one ſhilling, and how many ſhil- 
MA 


lings make one. pound. I ſhall here place the ſeveral Tables of 


Weights, Meaſures, &c. immediately 
ceſſary to be fitſt known. And firſt, 


before the Examples, they being ne- 


ant, ASL LION or MONEY, 
Note, 4 farthings make 1 penny. C. ſtands for pounds. 
* pence 15 1 dilling. 4. ſtands for ſhillings, 
20 ſhillings i pound, d. ſtands for pence, 
1 3 gre. ſtands for farthingy, 
PENCE TABLE. SHILLING TABLE, 
ys $4 . d. | | 54. „ © 
20 pence is 1 8 20 ſhillings is 10 o 
J 30 i 1 0 0. 
40 . 18 T4: | 49 \ I is 2 0 0. 
FO „ | 80 18 20 Q, 
90 2.1 MF. © 9 18, 3. 0 © 
7: 90 18 F 10 a 70 18. 3 10, ©, 
80 is 6 8 80 „ 
. { 6 go is 410 0, 
1 4 AVE... $9.0 
110 is 9. 2 119 is 5 10 Q_. 
120 is 10 Q "3. 0 is 6-0 © 
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Note. In the column of pence you 
ſtop at 12, becauſe 12 pence make 
one ſhilling, making a dot againſt 
the figure that amounts to 12 or more 
than 12, and carry what is over 12 
to the next figure right above it, and 
ſo proceed till 22 come to the top 
figure, which i 


o under the line and under the co- 
lumn of pence, and carry the number 
of dots made in the addition to the 


column. of ſhillings : but if any fi- 
Butes had been remaining over 12 

ber you come to the top of the | 

1 | 
1 above 12, dot and carry 1 to the 


wn underneath the ſame and carry 


7-4 » - #5, 4 8 x % 


the ders to the ur. 
'""Obferve the ſame in the ſhillings, 


* 


where you are to ſtop at every 20 in 
..th e of Killin, s, or the unit's 
place of ſhillings, and add for every 
two in the tens place of ſhillings one 
ound to the number of dots found 
in the firſt row, to be carried to the 


pounds which are to be added up, 


. Ropping at every ten. 


To 


L- 5. 4. N 1 * 


£ 


And q is 29. 


. 


Id begin with the firſt column, thus, 
....yand 1 is 10 and 3 is 13 and 718.20 


"©" By che Table 39 pence id 2, 6d. 
bdeingz 1. lefs than zo, ſet down the 
- 5d, underthe pence and carry 2 to 
 ——_— TT]. 


Then 2 and Gis 8 and 3isr1 and 


4 15 and 9 is 22, which is 2 above 


j it happen to be an 
even. 12, dot againſt it, and put down 


ur . 


4. 


— 
wo 
WwWnOhuUwwAGy © 
wo 
+ 
Ld 
— 
TO 
wo 
+ 


20. or 11. ſet down the 2 in the firſt 
place of ſhillings, and r the 
4 units in the ſecond row of ſhillings ' 
as 2, which added to the 1 J carried 
from the firſt row of ſhillings, makes 


i 3 to be carried to the firſt column of 


pounds; then 3 I carry and 5 is 8 
and 2 is 10 and 6 is 16 and 2 is 18. 
and 4 is 22, 2 and carry 2, then 21 
carry to the next row and 5 is 7 and 
3 18 10 and 5 ls 13 and 3 is 18 and 6 
is 24, which ſet down, there being 
no more to add to it. 
By the method of ſtopping without 
ay | dee 5 e 

In the pence to them up thus, 
9 and 1 1185605 3 is 13, which is 


7 above it makes 8 and g makes 17, 
whichis 7 above 12, dot and ſet down 
the 5, e the 2 dots to the next 
column of ſhillings. 


And ſo do for any column of any 1 8 


denomination whatever, only mind - 
ing what you ſtop at. This method 
of dotting or marking is very uſeful 


to beginners, who cannot be ſup- 


poſed to reckon any other way but 


by counting as many of one denomi- 


nation as makes one of another, it 


being the moſt ſimple idea in his con- 
— V ; 


s * 
” . 3 * 
* 8 * © 
5 0 
3 » 


Yi 
. 
* 


„ 
| AVOIRDUPOIS WEIGHT. 56M 
5 

25, — 1 ounce... 


cor. 16 ounces * 1 pound 

1b. 28 pounds 1 quarter of an boodred 
Fr. 4 quarters 1 hundred 

cat. 20 hundred 1 ron 


Stop at 28 ia the firſt column, FFP Is 
4 in the next in the 2 —_— 2 hs 


10 in the third. e 1 
cut, gre. 8. tons, cer, on, "i. 1 | 
„ vv eee e Res ns 3 6 3 
AQ EP x 2 13. 5 19 2 27 
+18. So:.36:- „ 
Is: 19. 1 ůͤ 
/ / 0103600 
me © vr ou 6. 7 * 11 5 
87 11 e % 


Thus z and 1518 20, and 19 is 39. dot againſt the 19. and carry whit is | 
more than 28, that is 11 to t 16 above make 27, and 13 make 40, dot 
againſt the 13 and carry 12, what is over 28, to-the 27 above ir, dot, ſer 
down what, is over, which is 11, under the 3 in the firſt column, carry the 
3 dots to the next, thus, 3 and 1 is 4, dot and carry nothing, then t and 
2 is 3 and 1 is fovr, dot, then 2 and 3 is eee e N 

; che 3 dots to the next column, AA LOB ore. : 


| - LONG MEASURE. 
+ 3 barley-corns make . 8 
nz mm 1 foods.” x 
3 feet N 1 yard. 
2 your... x fathom | 
re e 
2 ee furlong. + 
8 furlongs 1 mile. | 
3 miles | t league. Es 
'20 league: or 6omiles %% 
deg. lia. m. fur. deg. lea. m. fur. dey; le. , furs 
6-206 <4 3 VVV 
9 7 13 "(2.7 $5 5 BE © 0; Sf 92> 18" 2 7 
o or Et © OB, 64 48.4 . 
n , I KG. 
. — EY —oDw (! OED. 
2 „ 2.4, 99. 4.3.4, 397, 12,2 0... 


"Firſt Example, ot 6 w 1 1 78 is hore 8, then! and. 7 is Ty 
which is 4 above 6. then 4 ab] 9s. wy above 8. and 5 7 is 4. 
_ which ſer down, carrying the ry How to the next column, or a] it 1. 
— of you ſtop at 3 in 45 ſecond column, then 2 and i i 3 then 
2 and 24% n und 1 55 ch fx down and Urry 3 0 


* 


3 \ 


the leagnes, then 3 and 14/18 17 and r31s 30, dot agairſt the I 3 and carry 
10, then 10 and 12 is 22, dot and carry 2, then 13 and 2 I carry is 25 
and 19 is 34, dot and ſet down 14 and carry the 3 dots to the next, then a 


before. „ 
F5o ſeconds is x minute. min. 
60 minutes 1 hour. Of + 
24 hours Gays i da. 
r I week. ue. 
SE 5 4 weeks 1 1 month. 33 


13 months 1 day 6 hours 1 common or Julian year. 


ave, aa. = min. 2 "= We. hs . ; ea. OP WE, da. 


„ . F n 3 2 
32 3. GET 0.254 4 3 
36 W883 - 4 10 1 

„ß y 4 $3 
145 4 "5, 59 23 1 2 19 e 3 


— 


Example 1, thus, 19 and 46 is 65, which is 5 above 60, dot and carry 
5 to the next above, viz. 5 and 42 is 47 and 12 is 59, which ſet down, 
carrying. 1 dot to the next column, then 1 and g is 10 and 18 is 28, dot and 
carry 4, and 16 is 20, and 19 is 39, dot and ſet down 15, what 39 is above 
24, or their difference, carry the two dots to the next column of days, 2 
and 3 is 5 and 6 is 11, dot and carry 4, then 4 and 3 is 7, dot and ſet down 
the 4 above it, under the line under the column for days, carry the two dots 
to the laſt column of weeks, which add as uſual. | N 


| MDT 1:0 N. 
' # . 6o ſeconds make 1 prime minute. 
- 7 60 minutes I degree. 

r x. ſign. 
4+ TE .1 quadrant. _ ; 
1 2 or 4 quadrants 1 great cirele of the Zodiac. 


. —_—_ , ee - 5 3 
„„ͤ;́ũ/y % 1 30:99. 2 % 30 
5 5 © 88 - -qT-:-0 4. 105/413 
| 8 VTV ⁵ 13 -20046.4-:38 
= if I. 3:- 9:40 12- 27; :. 3: 0. 40. 13:37 

+ 3 49.385 (Ä „ 5 „ 5 

1 EP 4 1 9 1 4 7 80% 
:. „i ⁊᷑/¶̃̃ 3:.997- 5 


Thus, firſt Example, 53 and 13 is 66, dot and carry 6, and 6 and 42 is 
48 and 7 is 5 2 and 30 is 85, which : is 25 above 60, dot and ſet down the 
25 uoder the line under 53 in the firſt column it belongs to, and carry the 
two dots to the next column, then 2 I carry and 49 is 51 and 15 is 66, dot 
and carry 6, then 6 and 37 is 43 and 9 is 52 and 29 is 81, dot and ſet 
don 21 carrying 2 to the next column, then 2 and 5 is 7 and 27 i 34» 


427 


5 dot and carry 4, then 4 and 28 is 32, dot and carry 2, 2 and 6 is 8 and 27 
is 35, dot and ſet down,s, and carry the three dots to the laſt column of 
ſigns, then as before in fimple Additiunn. 


| SUBTRACTION. 

-  SubtraQtion is the method of taking one number from another, and ſhew- 
ing the remainder. If there be different denominations of the quantities 

iven, place each denomination of the number to be ſubtracted under the 
me name of the number it is to be ſubtracted from, and when ſubtraction 
cannot be made, borrow as many of that denomination as makes unity of 

the following denomination, and then ſubtraQ, carrying one to the under 
number in the next column, or adding one thereto. Obſerve the ſame in 
every ſucceeding denomination, till you come to the laſt or higheſt deno- 
mination. To prove Subtraction, add the remainder and the number to be 
ſubtracted together, their ſum, if rightly done, will be the ſame as the top 


number. 5 | 
„ E X A „ß 8 $A ES 
From 45963 From 12396054 From 654321690 
Take 27549 Take 9076583 Take 374563279 
Remains. 1844 , Remains 3319471 Remains 279758411 


Thus in whole numbers, Example 1, 9 from 3 J cannot take, but bor- 
rowing 10 and add it to 3, then from 13 remains 4, which I ſet down and 
carry 1 to the 4 in the next, which makes 5, then 5 from 6 above it remains 
1, which put down directly underneath, then 5 from g and 4 remains to be 
put down directly under it; next 7 from 5 I cannot take, but borrowing 10, 
then 7 from 15, remains 8 to be put down, and 1 I carry to the next, then 

1 and 2 is 3 and 3 from 4 remains 1, and all is done, the remainder being 
18414, and fo proceed with the other Examples. 


SUBTRACTION or MONEY. oye 
Le 9% A | oO 4. d. : | L. 1. d. 


From 54 16 7 From 96 19 11 From 046 13 5 
Take A. 19 it: Take 84 19 11h Take 4097 17 5 | 


—ͤ—3œm — 


Remains 21 16 8 Remains 11 17 11} Remains | 948 185 54 


Example 1. 11 from 7 I cannot take, therefore I horrow 124. or 14. then 
12 and 7 is 19, from which taking 11 remains 8, and carry 1 to the 19 in 
the next column, which-makes 20s. then 20 from 16 I cannot, but by bor- 
rowing 20, and adding it to 16 make -36, 16 remaining, ſet down the 16 
beneath it, and carry one to the next column, that is, 1 and 2 is 3, which 
taken from 4 above it, remains 1, then 3 from 5 remains 2, and all is 
| Kniſhed; and thus proceed with the other Examples. | 


SUBTRACTION or AVOIRDUPOIS WEIGHT. ' 
Ton cut. gre, I. . oz. dr. cbt. rt. the 


© od 
o 


From 6 12 2 . From 64 14 15 From 20 1 19 
Take 3 16 3 25 Take 33 15 11 Take 15 2 20 


Remains2 15 2 6 Remains 36 15 4 Remains 2 2 27 
2 N LH We TS: 5 „ e g Example | 


. . ; N 


1 


7 SUBTRACTION or LONG MEASURE. | 


| _ In the ft Ex 


,  canaot take, 


r 


4 


there remains 2, and all is finiſhed. 


1 


Jeet in. mi. fur. par. mi, fur. var. 
4 From 9 4 120 99 


n 


Remains 9 61 Remains 2 4 160 Remains 11 4 190 


le, 4 from 4 remains 2, which put down, then 9 from 
1 cannot take, but borrowing 12, I ſay g from 15 there remains 6, which 
t down, carrying 1 to the 11 in the next denomination, which makes 12, 
and 12 from 21 remains q, and it is done. | | 
In the ſecond Example, 180 from 120 J cannot take, therefore I borrow 
220, becauſe 220 yards make 1 furlong, which added to the 120 makes 340, 
from which taking the 180, remains 160 to be ſet down and 1 to 7 
then 1 and 7 is 8, which is the number I ſtop at in the next column, for 


Which carry i and ſer down the 4 under the line, then 1 1 carry and 6 make 


7, and 7 from ꝙ remains 2. 


I the third Example, go from 601 cannot, then borrowing 220 and Eo 


| is'280, from whence taking 90 remains 190, which put dbwn, carrying 1 


to the three in the next genomination, which makes 4, then 4 from o I can- 


not, but 4 from 8 (here borrow 8) remains 4, and carry 1 for what I bor- 


rowed, then 1 and 2 is 3, which taken from 4, remains 1; laſtly, 1 from 2 


remains I, and all is done. 


SUBTRACTION or TIME 


Te. mo. ab. d. b. min. 
From F From 30 6 7 50 
Take 36 11 3 6 9 23 Take 21 9 36 54 . 


— — — — 


| Remains 53/40 2 3 21 43 ente, 8 20 go 56 


- 
: 


Ws Firſt Example, thus, 3 from 6 remains 3, then the next figure 2 or 20 ” 


take from 60 remains 4, which put down in the ten's place next to the 3, 


it being 40, and carry 1 to the 9 in the next denomination, then 1 and 9 10 


10, but 10 from 7 I cannot, therefore I borrow 24, and.24 and 9 is 31, 
from which taking 10 remains 21, which put down, carrying to the 6 fol- 
lowing of the days, which make 7 or 1-week, for which I carry 1 and put 
down the 3 under the line of the ſame row, and carrying 1, / I and 3 
make 4, but 4 weeks is 1 month, whence I put down under it the 2 remain- 
ing, and carry 1 to the next 11, which make 12 months, but 12 from 9 I 

= 12 from 13 remaing 1, and 1 and 9g above it is 10, which 


put down, and carry 1 to the 6 in the laſt denomination of years, which 
makes 7, then 75 from © I cannot, but 7 from 10 3 remains, which put down, 
.carry3vg 1, then 1 and z is 4, and 4 from ꝗ remains 5, and all ata” 2 


1% 3 7 
SUBTRACTION or MOTION. 


CCC 
rom 60 10 23 49 53 From 63 4 5 33 44 
Fake 16 9 26 53 58 . Take 12 9 (23:46 52 


Remains 44 © - 6:40, 1961 „% 


x. 8 ** 


26 55 55 Remains 50 


4 


. Firſt Example, thus, 58 from 53 I cannot, but 8 from 1 3 remains 55 
which put down, carrying 1 to the 5, which makes 6, or rather 60, then 
put down the 5 above or over 60 under the line, and carry 1 to the next-3, 


which makes 4, and 4 from 9 remains 5; then 5 from 4 I cannot, but gs 


from 6 remains 1, and 1 and 4 above it makes 5, which put down, and 
carry 1 for the 6 you borrowed to the next 26 degrees, it makes 27, which 
cannot be taken from 23, therefore borrow 30, and taken from it remains 
3, and 3 and 23 is 26, which put down, carrying 1 to the next 9 ſigns, 
which makes 10, then 10 from 10 remains o, which place down, and laſtly. 

8 10 remains 4 carrying 1 and 1 is 2, and 2 frbm 6 remains 4, and all 


125 "MULEIPLIECATITON SE | 
Is a ſhorter way of performing Addition, or ſummi how often an 
rennen — by the following OE 32 5 
2 times 2 is 4 4 times 41816 7 times 7 is 49 
18 8 5 5 20 ee 
i „ 
1 8D 7 $5 *: 3 
2 i. uh 32 11 77 
1 . e 
8 16 180 40 — — 
9 18 11 44 8 times 8 is 64 
. 12 48 9 72 
F 
12 24 brine z i gc” e Ts. PW, 
„% / © 3 nn 
es Db; | 8 410 +9 timesgis $1- 
53 9 45 3205 <A» 
18 „ oi Ong 11 99 
78 oy $5 8 12 108 
A 12 00 +: ðF >, 
9 87 — — io times 1018 100 
lo 3o õ times 6 is 36 „ 
3 : 7 42 13 120 
— 9 54 11 times 111121 
10 %ͤ - 5 2h YT. 
1 
| 12 71 132 times 12 18 144 
5 „ . KX AM. 


8 T N 
rr | 


Multiply 3723 called the multiplicand, or number to be multiplied, , 
N by © called the multiplier, or multiplying number. 


11169 aalled;the product, and is what the multjplication pro- 
Say 3 times 3 is 9, which. put down, under the 3 or unit's place, then 

3 times 2 is 6, which place down under the 2 you multiplied, then 3 times 

7 is 21, for which put down 1 unden the 7, and carry 2 to the product of 

the next e ſu, e which is 3, that is, 3 times 3 is 9 and 2 1 
carried makes 11, which put down, as all the figures are multiplied. The 

ſame number put down 3 times and added up will give the ſame number, 

thus, nee hn THE „ 
e EI 3723.” - 

2? 75 3723 


25 11169 ſum. as abore. 
UMloltiphy 76343 by s ___ Moukiply 584632 by 10 
8 | 10 | 


687087 product. 5846320 


” 


be above product, to have found it Obſerve if you multiply by 10, it 
by addition, would have had the is only annexing an o to the number. 
number 76343 to have been put down. Tf you muluply by 100, put two 
under one another q times, to have nonghts to the number. 
produced it, when all was added up. If you multiply by 1000, put 
6 three ciphers to the number given, 


Multiply 1463462 by 11 and it is done, and ſo on. 
R | 5 4 
| — — Multiply 3476325 by 1 
16098082 „ 12 


| | 41715900 
| When the multiplier is greater than 12, that being the higheſt multiply- 
ing number in the Table, the operation is to be performed in two or more 
lines, or according to the number. of figures in the multiplier, that is, as 
many ſingle figures ſo many fingle lines or wh and then theſe products 


all added up together give the product of the whole. 5 
Fs 3 ES. 
Multiply 12345 by 23 Maltiply 324354 by 203 
T 
—_—- 973062 
24590 | 648768 
263935 product. 65843862 product. 


Multiply the multiplicand by the Thus, in this Example above, the 
firſt figure of the multiplier as before, ts "ye of the multiphcand 324354 
the 2 in the multiplier, the firſt 


_ then for. the 2 8 or product by 


„ „„ 


| En) 1 8 
belonging to the Tecond figure, mul - figure of the product 8, or two times 
80 f 8 unit's place eh mul- 4, is placed directly under the 2 16 
tiplicand by the ten's place of the the multiplier, being the third figure, 
"multiplier, place the firſt figure of in the multiplier, and all the reft ſuc- 
the product under the ten's place of ceſſively in order figure under figure, 

the multiplier, then multiply all the and when the products of each figure 
reſt of the figures of the multiplicand of the multiplier are all finiſhed, they 
by the ſame figure in the ten's place then are all to be added up for the 
of the multipker, as in common, roduct of the whole, as in the fol- 
placing all the figures regularly one lawing Examples. | 


figure backwards of the firit line, and Note. Whatever figure of the mul. El 
ſo on if there were more figures in the tiplier you multiply by, the firſt fi- N 
multiplier, | ys of the product muſt be placed 
| irectedly under that very figure. Sup- 
; poſe you multiply by the fourth figure 
of the multiplier, - the firſt figure of 
the pro uct is to be placed under the 
: fourth figure in the top line. | 
Maltiply 763219 by 954 6588413 650370 _ 
e | 954 7602 38056 
3052876 1370826 32518900 
3816095 4112478 3902220 
6868911 4797891, 195% |. 
r 3 . — — — 
728110926 52 10509626 23445838 50 


MULTIPLIGATION or MIXED NUMBERS, 
To multiply any number by the component parts of the multiplier; as 
ſuppoſe the a mber 6523 be to be multiplied \ axe therefore pv panes hr 
by 8, then that product ariſing multiply again by 6, becauſe 6 time 8 is 48, 


66943 —_ 
. — s - 3 | | 
2344 FS $2344 
= |; mr RY ld: 1-2-3 FIN 


| If the multipli-r cannot be broke into two or more numbers whoſe pro- 
ducts correſpand thereto, the multiplicand may multiplied by the remain · 
\ ing number ot times wanting, and added to the product of the reſt, _ 


Multiply $6334 by 76 e Multiply 754 by 26 3. 318 
3379. : 677 
— | . A 
4055328 = 92 times. 188 50 = 24 times, 
225296 = 4 times. 8 1 754 = once. . 


| | | 1 2 8 n Fit „ $he32 2 W 
8 ; 


+ \ 


(122 
18 63 fodder of lead, cach 19k cut. \ There are 0 men 
| hoy many hundred weight? © how mach money wi 


ny 


ave 196, esch 
Pay en! 


* +1 oF > a E 8k * { ET a! "i x 8 : 33 yo 
* y ket ' { 5 , 32A | ; | Pry : 4 © 0 52 5 ; | « 
VV e 
* , 
$ 4 ＋ 


© 3-4 4 * 4. FA 4 . 1 RE WF. ” 1 
„nn ts 
* » * * . _+ * 0 E 7 
2 4 viag 3 - 8 "P 0 a 1 f 6 
* 4.357 9 5 . \ % : 
* 7 


133 
44 


x 
44 2 8 
; on 


e e 


4h. T 2 . 5 15 53 as 2 N — : —— 
1228 1134 = 18 times. 900 931 
BS Hr N 63 one e ee 


950 ſhillings 950 ſhillings, 


* a : — 
8 
1 


$ 1 # 
5 #4 3 
. 3 % A 
* o I 2 2 
G ” : 
* * F 


— hs MESS * 3 f =: 
I T ſhall now ſhew the excellent uſe of Multiplication, in anſwering all 
-manner of queſtions that ordinarily occur in buſineſs, when we have the 
price of one thing, and want to know the value of many things at the ſame _ 
Ante, which it eafily performs, anſwering every purpoſe of the Rule of 
"Three, and that in a much more conciſe and elegant manner, nothing being 
more here required, than to know how to carry from one denomination to 
another the next in order, which is performed with the greateſt. eaſe and 


expedition. 
F 
Multiply 19 8 by3 


ſhillings, thus 3 times 9 is 27 and 2 
J cartied is 29, ſet down the 
there are two tens. to carry, then 3 
times 1 is 3 and 2 I; carry make 5 
times ten ſhillings, or 20. 10s. plate 
1 for the 10s. againſt. the g in the 

ſhillings place, and ſet down'z in the 


* 


S > 4 
"Ib 
2 
- 

* 


at 57. 5d. F per ox. ? 


- 


11 
—— _ 4 — 
3 oO7 Anſwer. 
N 17 4 2 . „ » / 3 


Thos, 11 halfpence is gd. 2, ſet 

don the halfpenny and carry 5 to 
the pence, then 1x-times 5 is 55 and 
8 I carried make 60 pence or 5:7, 


a 1 
1 
- 
- 
: 
. 
% * * 
3 : 


and 


2 : 75 * 2 4 5 ; f 12 ; 5 SS L, 1 
What will 119z. of filyer come to 


5 to the ſhillings, then 11 


How 'much does 10 gallons of 
| brandy come to at gr. 64. per gallon? 


„„ e 
L 2 19 o Anſwer. 9 6 
5 OE fa « Ys. 4 ING : KP, ; 10 
I I fay three times 8 is 24 pence oe 
24. as there are no pence above the 4 15 © 
.eyen ſhillings, ſet down a cipher in . 
the pence place, and carry 2 to the Thus, 6 times 10 is 60 pence or 


55. ſet down o and carry 5 to the 
ſhillings, then 10 times g is go, and 
5 I carried makes gg ſhillings, which 
n,, d 
Note, it is moſt eonvenient always 
to make the price the multiplicand 
and the quantity the multiplier. 
| OO LO 
per dozen? | 


What will 24 dm of 
fo at 17, 34.2 


& 


* 
1 


1 
1 


Here 12 halfpence is 6d. carry 6 
to the pence, then 3 times 11 is 36 
pence and 6 J carried is 42 pence, or 
35. 6d. put down the 6 pence in the 
pence place, and carry 3 to my 

| 1 1 gy 


9 „ 
eo Wh 


1 


. SY " AFY Y 


pm 


e 


1 | 


times 5 is 55 and 5 I carried is 60 lings, then 12 times 1 is 12 and 3 1 
ſhillings or 3 even pounds, ſet down carry is 15 ſhillings, which put down, 
o in the ſhillings place, and place the and all is done, amounting to 155. 


_— Zin the pounds place, and the an- 64. { 


er will be three pounds and one 


1 19 ARTE, eel V iong 
What come 12 ſheep to at 195, 64. What come 12 pair of filk ſtocks 
each!!! Inge to at 145. 64. per pair? 
NM Mr. PM OT , OE Ee OS: 
VVV | SYS * 
£41 14 0 en s 


Note, It is beſt to multiply the ſhillings as ſimple numbers, for every 10 

carry 1, and then to halve the tens of ſhillings, which half is always ſe 

many pounds, and if they halve even, ſet down a cipher in the tens of ſhil- 

lings place, but if odd, then ſet down 1 in that place, and carry the half 
number of tens remaining to the pounds, as in both the laſt Examples. 

When the quantity exceeds 12, find two numbers in the Multiplication 

Table which being multiplied together will make the quantity, then mul- 

. tiply the price by one of the numbers (it matters not which you multiply 

| Grſt by) and then that product by the other number, and the laſt product 

will-be the anſwer. waer | 


What will 24 gallons of brandy Ho much will 641b. of tea come 25 


" Fome to at 125. 6d. per gallon? to at 87. gd, 4 per pound ? 


S 1% | . 80 S535. 
4 8 
10 S 27S | 3 10 4 
4 i f 6 | | : pi 8 ; 
I5 0 © ; | 28 2 8 Anſwer. 


| What will 120 quarters of corn What will 77 cwt. of madder 
come to at 227, 64. per quarter ? come to at 3 155. 9d. per cwt. ? 


5 & 3 J. . mW = | -» 
* A'S. + 7 # . * A 2h 8 „ . „ 7 
ee ee 15 315 9 
IP X 285 n 
, ——— — — 
Ee 5 2 752 11 : 5 .O | $8855, of F "I 26 10 * 1 
1 þ 3 1 . 1 
„ | Ff. 
Y 3 1 N Fi, . p © 4 DS AELbS 1 8 1 1 383 - % 
— — — — . W 
135. © o Anſwer, 22091 12 9 Anſwer. 


' What will 132 yards of tabby What will 144 gallons: of wine 
gome to at 57. 11d. f pet yard? come to at 6s. 94d. per gallon? 


. e e 
J%ͤ eo NA 
3 5 9 + 5 0 's „ 4 oe £5 Oo . 
5 0 ; F $ ; 
4 ee : +: . 12 ö | 
4 | * 2 { * 5 „ . ; N : 
16 9 3 Auſwer, 8 12 O Anſwer, 
$55 55 h : ; '£ 4 wy 83 45 When 7 


f 


(u! 
Wen the quantity is ſuch a number that ho two humbers in the Table 
enn be ſound to anſwer it, then multiply by two ſuch numbers as come 
neareſt to the number given, either under it ur over it, what it wants of the 
number, multiply the multiplicand thereby, and add it to the laſt product, 
and the ſum will be the anſwer, and if over, ſubtract ſo many times the 
multiplicand from the laſt product, and the remainder will be the anſwer. 


What will 39 ewt. of corrants | What will 76 ewt. and 4 of ſhip 
tome to at 20. 145. 9d. per ewt. ? biſcuit come to at 1335. 6d. per cwt.? ? 


. . 4. „ 
2 14 9 0 13 6 one hundred 
5 3 „ | 
„ 4 14 6 ſeven hundred, 
42 5 Ee NIL 11 
as 9 | — 
98 12 o or 36 tina. 51 19 6 77 hundred comes to. 
8 4 3,or 3 times, 13 6 fubt. 1 hund. comes to. 


31 6 © 76 hondred comes to. 
6 9g add what ⁊ cwt comes to. 
3 Akadd whatzomn, * 
| | Avfwer 52.16 14 ' 
What will 85 ells of Holland come 
to at 3s. 5d. + per ell? 


7 


8 1 3 N 9. 4 . IE gt 
„ 1 
„„ Ne 14 2} 
„„ Solas 5 mY 
k 4 : N & "EXE ELL ®" 


15 4 4 = 88 ells come to. 
3 5 ſubtract 1 ell. 


An. 15 0304 = 8) ell. 


n 
57 1 
0-7 
| I 
- 3 15” 8 vo pounds 


30 0 o = 80 pounds. 
8 


—— — 


ut. 6 © om g6opounds. 


f * 


What will 960 1b. of Bohea tea 


14 10 6= $zilh, 
10 4 z add z elle. 


1 0 10 f as per contra. | 
What will 85 ewt. of cheeſe come 


to at 201. 6d, per cwt. 


i 64 ers Et 
1 6 '6for the ewt. wanting, 
42 12 6 Anſwe 


/ 


.). 


Thos by the foregoing, Examples it is manifeſtly fren, that when the Sn 
of any thing is given, the amount of many at the ſame rate may be obtained 
by Multiplication only. Lens 0 4 * 3 


When your ſum is 1, 2, 3, 4 or more hundreds, always multiply the 
rice by 10, and that product by 10 alſo, which produces the value of one 
Faded, then multiply that product by the number of hundreds or figure in 
the hundreds place, and that product is the value of ſo many hundreds as there 
are; then for the tens, whether 20, 30, 40, &. multiply that product by 
the figure in the tens place of the multiplier, which place under the laſt pro- 
duct without drawing a line; and for the units, always multiply the price by 
the figure in the units place of the multiplier. and ſet the product under the 
laſt, ſo that you will have three lines to add together, and the total of them 
is always the anſwer, | | e | 


An Example or two will make it eaſy to be underſtood, = 
What will 648 lb. of indigo come What: will 35 ells of Holland 


L * d. 1 8 ö 4 4. d. 
3 5 2 32 
10 17 5 | 10 ; 
2 15 o value of 10 lb. 3 2, 11 value of 10 ells. 
10 : . 10 . . 
27 10 rn „ 5 11 9 2 value of 100 ella, 5 
2 1 5 1 3 „ 
165 o O value of 600 lb. 324 1 6 value of 300 elle. 
no o value of 10 mult. by 4. 5 14 7 value of 10 mult. by 5 
2 4 4 price multiplied by 8. 11 F value of 5. 
178 5 o Anſwer. f 40 4: 68 Anſwer. 


5 « £3 | 
In this firſt Example, I multiply the price 55. Gd. by 10 for the value of 
10, that product I multiply by 1c, which. produces the value of 100lb. that 
product 1 multiply by 6, the number of hundreds, the product is the value 
of 600lb. then I multiply the value of 1olb. by 4, which makes the value f 
4olb. which I ſet under the laſt product; laſtly I multiply the price by 8, and 8 
place it under the laſt product, the ſum. of theſe products is the value of the 
whole quautity of 6481b. NS lars „ 
- Thus you may eaſily perceive, that the price and quantity be what it will, 
the: amount or value is eaſily and elegantly. abtained, anſwering every pur- 
poſe of the Rule of Three, or the Rules of Pactice, and conſequently mutt be 
of. the utmoſt, ſervice to thoſe who have not time to dip largely. into the ſcience | 
of Arithmetic, and for whoſe purpoſe I have peculiarly adapted it, as there 
is nothing that cannot be eſtimated. thereby. I have inſiſted the longer on 
this excellent method that it might be well underſtood, not only for Irs ele- 
gant, expeditious, and eaſy diſpatch of ordinary affairs, but for its utility in 
contracting many operations in other Rules, as Reduction, the Rule of Three, 
| Practice, Ke. ; Wi 2 | RY 


Fun- 


£712 3 
Forruen EXAMPLES. | 
| What will 648 Ib. of indigo come What will 8954 gallons of ny [ 


nd 6d. 1 come to at 35. enen 
f + fs IO, 5 8 4. 4. 
i „C 1 $798 
bo. 571 <2: 10 | 
2 5 0 beef 10 114 2, e wad. 
0 | a ont ig 8 
232 10 Calne bf RY 17 1 8 value of 0 . 
| BEE Gal 10 
e 0 o value of 600 lb. 1790 16 8 value of 8 
145 o o val. of 10 mult. by 4 8 number of 1000 e * 
1 16 enen — LF 
he, price _ -- 1366 13 "2 valor of 8000 gal. . 4 
648145 16 ©, 75 153 16 o value of 100 by 9 goo 


8 10 10 value of robys 50 
13 8 value of prve by 4+ 4 4 


n — 


1529 12 10 E 
bs T1oNs FOR PRACTICE., 


918 yards of canvas, at gd. 4. Anſwer 240). 86. 4d. 2. 
: 612 yards of Holland, "ap 15d. 1. Anſwer 102“. 85. 7d. 
9990 yards at 23d. 7. Anſwer 988/. 115. ES „ | 
1263 ct. of butter, at 5d. + per cwt. Anſwer 1529/. 12s. 10d, © 
36ells of Dutch lawn, at cl. 13s. per ell. Anſwer 304/. 8:. 
36 barrels of rice, each barrel containg in 1 ct. 3 qrs. at 2d. 4 per eh; 
Anſwer 80l. 17s 


134 2 ct. raiſins, at 317. Gd. per cwt. Anſwer N 135. 8d, . 


1 1 V.ISION 


_ Is a Rule by which we diſcover how often any number is ing in 
We and is a ſhorter way of performing many Subtractions. | 
_ There are four diftin& parts in Diviſion. g ; 

1. The Dividend, or number to be divided. £ 
2. The Diviſor, or the number you divide the Dividend by. ; 
5 Vid Quotient, or the number o of times the Diviſor is ae! in the 
Dividen 
4. The Remainder, or what remains after the work is finiſhed, which i is 
7 always of the ſame name with the Dividend, and muſt be always leſs than 
the Diviſor, it being ſo many remaining parts of the Dividend, the Dividend 
always exprefling how many the whole quantity contains: and this is the ' 

' uncertain part, becauſe there is ſometimes a W and ſometimes not. 


ee s. Art . 


Seek how often 5 is 1 1 5 "a firſt igt of the dividend, nd 
it can be once taken from i it, |S 1 under the 7, and carry what 7 i is 
| _ over 


5 


0 


- over g EA ne E , which will 3 24. thin ben hd orden g 

contained in trig and it bf" "times and 4 over, put down the 4 un fg 
neath the 4 the next figure, an A carry 4 to be Jo the 2 the next fol- 
loving gun, wn wn he. 2, then how often 5 in 42, anſwer $ rimes 
and 2 ov ace the 8 onder the'2, and carry 2 o be joined to the next 
figure 0, which mekcs 20, then how often 5 in 20, anſwer 4 ties which 


ice under the laſt figutes oz 4 1 no other —_— to divide it * 
lnithd, Wr enk ke 14 35 r 


ne * 


7 
5 ng 8 


1 . . WA 145068 N 1 ' 8 


ee : vine 06426 637609 
der, e _ 62684. 


n 


* wee 0 91473269 Fo — ies ls 
3 | | & n | . 235 ——— — R 
nt wn ry e 
: and hte 1 - £345 | 


25 — 8 e by 10, N 1 e cut o 
we laßt figure-to the right hand, and is done. 

"yes. wonld divide ase ad aff two FRA if vy 1000 cut of ihres 
kgucrs. ret off a many n —_—_ are a in e e = 


| 4d 5 
. N wi . 
s 8 3 N ITN N 1. 


| mi de e e wed the 
''To 8 ee * "A quotient wy 8 ding Te 
mainder to the product, if wi um is the 1 with the en 


is right. 1 ke”: 
| 7 8 

When the diviſor is A ae number tans 12, and 8 J. 46 . 
6, &c. figures, ſer off as many figures to the left hand as the te are Hgures in 
the diviſor, anilefs the firſt figure of the diviſor is greater than that figure 
of the dividend; if it be greater, then ſer one more, ſecking how 
often the firſt figure i in the diviſor is contained in the two fir figures of the 
dividend, or how: often the two firſt figures of the diviſor ate dohtained in 

the firſt three figures of the dividend, put the anſwer in the quotient, and 

multiply the bs 40g diviſor by that quotient figure, ſubtrating the product 
From 4 dividend, and bringin down the next re; if w the next 

| Agure tus brought down, togither with the remaibder, / make bet ſo wax 

figures as there are in the diviſor, ſet a eipher in the quotient and bring 

down another figure, and ſo on, . there are figures enough to take the 

diviſor from, and thus proceed till you an pf down the lah es of the\ 


} 
Z _ fer 
vide A Laurie vill a e Fes! 

ad. * w 55 n 

| is : gr 
, 6 "4 % A = 

55 © , 4 ; : E 1 ** [ 
. ä 
. 1 | 
* N $49 * ? 
* * : 
8 ** 4 * 4 4 g 
* * by 
#4 « bs 
; * Es ra = 
1 5 « | REES , 
* * ge 9 7 > BF fo * 
0 „„ „ e Sw 
N 1 
7 3 * 


SY a ( 18 } 
. Divide 27634106 by 23. ra Ie 


e V 
23) 27634106 (1201482 
Ap — 28. 75 8 F * * " * 1 / takin . 


% 
5 A». 


bat ff * 


1 > 3 ; 8 * 1 £ 
ont R f 5 LF > * 1 E „ 
— * * * 
5 i. 
1 TEES» k 327 Gs : 5 $3} 3 
1 * N . 4 * — a * EY 
> ” 1 4 0 . X 
vs 1 ; 2 * » CS 1 & 7 * N. : 
7 „ i 35: we v5 4 ot 
Gros * 


» * Jug + 


figure 

4 making 34; then 23 in e be 

1, which put in the quotient, and 
ſubtracting 23 from 34 remains 11, 

to which bring down the next figure _ 
1 makes 111, then how-often 23 in 
1177, anſwer 4 times or 92, which 
= | | taken from 111 remains 19, to which 
bring down the next figure o, which makes 100, then how often 23 in 190, 
anſwer 8 times, put 8 in the quotient; aud ſubtradting 8 times 23, equal 
to 184, from 190, remains 6, to which bring down the laſt figure 6, which 
makes 66, then how often-23 in 66, anſwer 2, put 2 in the quotient, and 
456 taken from 66, remains 20, the laſt remainder... | 


o 4 
os td 


3 * 
5 Bd. * „ 
: Ny — * : p f b : Fe Fg 4 
4 67 64 quot. - Froot by ti tion, ; 
> PR 4 - 7 6 cr 7 85x N 
= 0 * © : q j — 
4 * 3 * * 4 "4 N + 0 k EY F N 1 * . a 1 * x * * * 4 1 % 1 
3 g X 4 * 
7 * „ * 3 1 
"* — * * = 9 * F 4 + 339 . A oF 4 2 
* * *. 50 % 8. 7 SF * 81 " 2 * n ** ö ** Pa #44 1 Lie. #5 ; 


>, hf CN * « A ny 
> | IR EE — 
2034 5 32769 
n 
1 # : 1 - 4 


j 2 5 . a Ls x 1 * 
* r * Fe 0 * - * k — o tap 
2408068 remainder added. 
[2 « * . . * , "=. — 
— . f + . 
2 < ie : * *FE5 43 . 1 . 8 2 os 
1234567, .. / 
* . 
44 7 „ Fa 


. 
1 
# 


by 
% n 57 2 3 * 
a 68 1 
la SS 8 f - . a , 
ö 4 2 : r 1 in 3 | N 
S* 4 - — 5 } 4 > 5 5 : 5 7 * & ; 7 4 1 4 K 3 5 a * : Fa 8 : 
$ ZX a z r 4 , bf : — # , ET of gar 7 & 2 ip ? x U 
2 / c - » 3 
464 27146 | 464221 1670206 (1 | . 
4642] 6237746 (1343 » $6423 ) 1070306 (1 9 
P * 4 i 45 ED 2 * — N i * 43 
* $042 " 9.5 2 4 838 * - 1 I _ . 
* 1. S ; . * 5 5 ** 23 "24 Fl F . © ot 13 5 * 3 * : . + 
A 7 : . * 


* * "BE 


Pn) * 1 4 
1 * % 2 * 


5 > 
3 8 — th m St 1 Be'y 4 , ; ; 1 
* #4 N RS 4 #25 & af * 1 N 
N 8 a+ © 
* Fog 1 * * * 


1 
* 


n 
a 


— . 
566866 
3507807 


390 


e 60 


Nivifion is often eforined' by the component parts of the dive a as, 
| ſuppoſe 3600. is to 2 d ivjded among, 72 men fer prize money, chen, be- 
1 6 times 12 is FRE We the number wy we 9 2 und the ow 128 K 
Er $25 . 1 1 Rey ff M1 478% 


* 


4 12 06 I 
£+50 ; 
= anſwer, each man 8 «are 


At lengch thus, 72 3600 (59 ” FIR ts 23 


DIVISION or MONET MY. 
To divide money, &. without reducing it into any ase deno- 
mination, is exceeding uſeful, and withal a more * way mn 0 com- 
mon, as may be ſeen by compariſon, 0 


Divide 120. 105. 68. among * Divide 671. 91. 44 among 8 per- 


rſons. . P ſons. 
8 4. £3 EO! | | 1. 3 d. tir 
5) 12 10 6 | 8)6 9.4 ©. 
| 2 10 1+ Anſwer. eo oa 8 8 8 © 34.3 


1 ſcek how often 5 in 12, it goes If 5 gallons of brandy coſt 1/, 165, 
2 times; put 2 under the pounds 8d. what 1 is it per 3 % | 


oye and carrying 2/. or 40 ſhil- „ | 
oy to the ſhillings place, then 0 5) 1 16 T3» W! 
and 10 is Fo ſhillings ; how often 5 | — i 
in 50, anfwer ro times, put 10 in e Anſwer. 3 


the ſhillings place and none over; 
| ſeek how oft 5 in 6 pence, anſwer 1d. Divide DE 11 44. * 64. 


and 1 over, put 1 penny in the pence 8 8261 11 4 
I gp and g remains. 2 N 8 
Anſwer 4 N „„ ͤ ]ꝑÄ⁸m 8) 657 £9" 1 


l 


ö | 82 4 or Ano 
When the 15 ts an kagdred weight is given, to find the worth of one 
" _ Rule, divide by 7. then again by 8, and ales the 1 


© 3 * A M P IL. E. 
-: 0 le 112 b, of iron coſt 21. 44. If 112 lb. of lead coſt 75: what is 


phat is it per ; Hg i per an 
4. K % a 4. ; ? 
. FFC 71770 25 „ 
s) * e A : 
Sl 20 e | | 40 ö 
— e 290 | Anſwer rer pound. 


| R E D V 0 ＋ FF 
1 the etheS of reducing numbers from one ee te another, 
s the ſame value. 7 
e 2 | DT ON. 9 


ee 4 e 9s 
Jes it. Matiply, ibe firſt or greateſt name by the — i an unit 
contains of the next leis name, adding to the Feen the parts of 
the ſecond name in the given number. . | 
20 Mul: iply the laſt ſum by the number of units that an unit of the 
next leſs name is contained in one of the ſecond name, adding to 
de prodoct the parte of the third name contained in the given 
quantity, and thus ne till 55 laſt name in the 9 number 


zs arrived at. 2 
Tn 8 . 10 ex. -e wu 660 197. 6d. 1 To wy many 
grains? farthings ? 
P 5. az. L 7-0. 5 154 1 e 4. d. ; \ 
Lo $5 5 ff 5 hs ein 5k gg Gs 
„ e oP rated 
206 e 5 
20 132 
i ese 13674 
24 . E 
5 „ 0 54698 Anſ. in farthings, 
a W <2 | | 8 5 
In 15 * 2 e for many Ts. a cannon 99 5 2 PREY 14 et. 
chirds ? 5 8 36. 19 4b. how mary pounds &- 
: * 39 6 7 - | tons cat. gr. Ib. 
hy 3 _y 59. | 8 2 14 | 3 19 at; 
=, I” ny '219 | „ 
m9 dale. 8 yo wh 
TO . I ö : "A mh, 5 . ig pounds, Ar fwe 


0 A 8 'E II. 5 
4 number of an inferior name being given, to find how many of cach uperve 


denomination are contained therein. 
RvuLz iſt, Divide the given aum ber by the number of times that.c one of its 
units is contained in an unit of the next ſuperior name. 
2d. Divice this quotient by the parts making one + the next name. 
3d. Divide the quotient by the parts mobing one of the next name, 
and proceed in this manner ef the higheſt name is obtained, + 
1 Iben the laſt quotient, and the ſeveral temainders, will be the 
nun . number. 


1 M- 


4 


* 4 


erer 


; 19 85 0 21 1 
% * X A M 1 E "ED 
i 2 e how 27 In 6151 pounds; bow many tom, 


nds, ſhillings and pence? f ewts, and quarters? 
pou e FE NL IGLE © . hs 
1 12) 5696 YO, MTs ors 
ee e 4 Wh 
1 „ e beg. 
wer 23 14 | a 271 — 
* 2 | . 252 210)514 
„„ 19 lb. 2 14 3 19 
$5 Tabu - tones capt. gre. 16. 


ee I MEND Anſwer 2 14 3 19 
In 207583 ſeconds, how many de- In 6151 Ib. how many tons, ewt. 
? Ars. and pounds? 


610 2075813 ( s ele a. 1 
+000 34519 : 43 | M5374 

5 69 37 39 4 | i 

Anſwer 57% 39 4 bab ; 2]o}5[4 3 qs. 


rons cat. * 
Anſwer 2 14 3 19 | 


RULE or THREE, OR GOLDEN RULE. - 


In this Rule, I make no diſtinction between the Rule of Three direct, or 
inverſe, they both being to he performed by the ſame precepts. 

This is called the Rule of Three, from its having three numbers given to 
find a fourth in proportion to them, that is, the fourth term always bears 
the ſame proportion to the third that the ſecond does to the firſt, which 
fourth number when found is an anſwer to the queſtion. It is Ao called 

the Golden Rule, from its excellent uſe in all mos | in Arithmetic; 
| ond = it 1 is called the Rule of Proportion, 


. 43k | 

iſt, Set Lacs middle number, which always bears the 5 1 name 

with the anſwer ſought. 

2d. Confider in your mind if your anſwer is to be greater or leſs than 
this ſecond term or number, which will be cattly known from the nas 
ture of the queſtion, _ 

3d. If your aniwer is to be leſs, place the greater of the W wo given 
numbers tor the firſt term in the proportion, but if your:anſwer is to 


be greater, place the leaſt of the two given numbers for the firſt term, . 
and the remaining term in the third place. 


. Multiply the ſecond and third terms together, and divide the pro- 
duct ariſing by the firſt term, and the quotient will be your anſwer, — | 
-. of the ſame kind or denomination with the ſecond term. 


F 


174 yards of cloth coſt 185, what If I lend my friend 2000 for 12 
yl 24 yards coſt ? months, how long ought I to have 
1 127 _ vhs he _— the uſe of e e 


ps a Rr — — 


err 


hs > a „ —_— = =, - 
= 1 ” a l — - 
a „ ˙ „ 12 
enn rer . 
FR 8 o b —— = l PEELED _ oy 
tt Dd nm 22 r = l _ 


ES re FI, 


W 


| ben of * Pb name with the mi 


r r 5 : 7 £ f 2 : , . 
i, > 4 4 I ” GE, — 65 
x Ba — — 
* 5 Nr F 


o — — . * 
4 & 
þ © 2 
_ Fo i 
1 
F 
* _ 
> * x L * £ : we 
2 
5 * by 
P . 3. 
. 9 . 4 #4 2 » £5 
LY - * 


g 
a | in 
1 * 
I 


term, it being of the ſame nan with | Obſerve, Time being here . | 
the. anſwer frogs, "qui + Wh Wi b. 5 the middle term 
wa 12 months given. 8 
Now 8 4.5 Jon mind that ne. gr Drs in my mind that 
"24 yards will coſt more than 4 yards, 200 was. lent for 12 months, I ought 


then by the Rule your anſwer will be to have the uſe of 150/. a longer 


reater than the middle term, and time, it being leſs. money, therefore 


© therefore by the Role the firſt term the anſwer will be greater than the 
muſt be the leaſt of * two, thus, middle term; then by the Rule, the 


. leaſt of the ather two (rms muſt. he 
'F ms 18 * - the firſt term. 
Em, . : 
= | 150 — 12 —— 200 | 
5 . FS 
—B _—_— | 3510} 246[0{16mon 


408 ſhillings, | | „ 
dle term, which divide by 20 0g : Anſwer 16 montbe. 


ĩt into pounds, | 


20) 1080 | = 2 many -ds of cath may be 
£5 8 © Anſwer. | _ for ee id. bo en 3 F 


s colt ee e 1345 
If the dail difference of the Sun's FT 4. „ a. 


 Seclination 12' 33. how much „ 2 th, 3=3E=31 11 9 


will be the proportional part for 7. 20 5 

hours . 15 r 5 13 
2— 5 —5 K N Ts 30 -bong 
pF, 23 S e 


* 
* 
— — —— 
* 4 F . * 1 


| 1449 13 18 444 d OTOL | 


: 
5 ve #4. $4 A E Sy. = i & N . * 8 x — * * . . 1 1 : 8 E L £ 


2s” _ 0 


Gs 15 3108 „„ 8 3 5 


b e 1555 1 e „ 
3 " 22᷑65604 2897160171 q. 
eee U 
lg: 4 "4633 | 55 
432 


2 
T xr . 2880 


* 


x 20], worth-of wins is ſufficient, What will the wages of 4 marines 
to ſerve an ordinary. of 100 men when come to at 255, 6d. per month, be 
the wine is ſold for 3o/. per ton, how having been a voyage 1 2 youu 6 
many men will 201. worth ſuffice; months and 8 an 3 
when the wine is ſold for 240. . Men. | 4 60 4 20. das) 82 
Note, I put this queſtion 10 prove EY : 12 | £249. Oh 
the utility Fr this Rule, this being x ol, 
what is commonly called an =Y Fr 4 906. #5 a $8250 
queſtion, * + * 4 pn 
Firſt, your inn EE men 15 5 ee 
the queſtion, then put down the 169 . 
men given for the ſecond or middle „ 54d ata 
Next, conſidering in your "nilad woos © uy 904 
4. a greater quantity of wine can 1 306 
bought with the ſame money wen 
dhe wine is cheaper, and that a greater ) ; 
quantity will ſuthee a greater number 2712 
be men, — your e muſt . 1; 2 
ter than your middle term. 12 25 24108 1 
Fes by the Rule, as dee, 9527 810 — 6 


—5 —52 3 
3 9 3000 Sagan Se e RES 21g 


x ; e wx 


FS 8 : + 
1 | 7 . ; 
7 - * A 9 2 F 
15 9 8 ; : 6 - FE 1 — x * * 
3 8 "IC E 1 5 q N N 
a & .* 
8 * 1 5 | 8 4 ] 2 5 7 a | 
? . * 3 7 4 N K $4.9 - 6 : ” 
4 i £4 © X i £ 94 $ F x a : A 
5 þ : , £3.4 3 
3 XS 8 I \ 
* L 
4 8 4 7 ö 
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4 * 
X55. i 1 » 
8. inoff 411 13535533 End 1 Gent; 
1 2 $6. | 


* o 
* * ky * * 2 5 FY 9 of 
120 Web Es Cop 113 
x * 3 7 * * 
120 7 , d 4 11 4 8 


h 8 f i 
— 8 2 N ws 8 4 — — 
* * 4 5 C q 4 * * 


. 
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dete i wen. 


IA 5 75 . 
+ 8; 


"With whole ofa vip cat a 10% * 242 paru diefen 
— 1270 10 5 — 
9 


7 8 Fs * * * 


*. "A 
$f 4)3311 100 
* * ; 1 


Anſwer C110 222 et 
| Here 1 divide by 4 times 8, which makes 32. 


„ EXAMPLES FOR PRACTICE. 


What is the intereſt of 584“. for II 8 Ib. of pepper coſt 48. 8d. what 
a year at 5 per eent. per annum; will 7 cwt. 3 qrs. 14 Ib. come to at 
Anſwer 29. 4, od. that rate? 


What will 4²⁰O yards of cloth come 1 Anſwer 2 1 145, 64. ; 
wat we 10d, 11 for 1 ell 8 If 108 workmen a a pices of 
3 nſwer 2 50¹. 557 04. A | 


1 3 


- How will ro. loft "mis; if — aays, | ow miny ate faf- | 
Iſpend on leſs than 37. 64. eres e it in 3 Gy 0 Oo 
per day? | 3 eee (gn mh 

Pray" a 15 years 57 months of 30 If a pair of ſtockin — 44. 
days each, and 29 days 3. how many dozen may 1 1K 
What comes the commiſſion to of 81. | 
490lʃ. 125. ar 24. & per cent? * Anſwer 21"doz. 7 pair and . | 
-Antwer 12, 34. 17 my herſe-ſtands me in 5d. 4 per 
One bought 4 hhds. of ugar, each *. keeping, what will be the charge = — 

cCeontaining 6 ct. 2 qm. 14 lb. at of 11 horſes for the year 3 

> al. Sr. 6d. for each cwt. what did Anſwer 158“. 18s . 
the whole come to? = £ Bought 5g cwt. 2 grs. 24lb. of 

a Anſwer 640. oo tobacco at 2/. 113. 44. per ewt. 
Wunt is the intereſt of 387. 128. aden enn to ? 
for 3 years and 4 months at 3 f per © Agiwer 17 30.94. b. 
cent. r 5 
Anſwer 450. 4. 5d. N 


EXTRACTION or Tae 8 QUARE ROOT. | 
are of any nu uber is that number multiplied by itſelf, the pro- 

auc is the Square; thus, 12 multiplied by 12, the ſame number, produces 

the Sq mber 24-6 and 0 — other number. To n the e 


ö R u E E. Dy. 
| Make a point over + (ib units place, whether the Weber conſt of whole 
numbers or decimals, or both: and alſo over every ſecond place, both to 
the left for whole numbers, and to the right for decimals ; then the firſt — 
riod to the left will ſometimes have one place, ſometimes two, in which 
the greateſt ſquare number it contains, putting the root in the quotient and 
the ſquare under that period, out of which ſubtra it, and to the remainder 
bring down the next period, then double the figure in the root and place it 
to the left hand for a diviſer; omit the right Band place of the dividend, 
and enquire how often the diviſor is contained in the dividend, which place 
both in the divifor and the quotient, and multiply fuch increaſed diviſor by 
it, ſubtract the product from the laſt dividend, aud to the remainder bring. 
down a'new period ; then for a new diviſor, add the laſt figure to the former 
diviſor, and enquiring Tor the quotient figure, place that to the right hand 
of the new diviſor, and alſq in the quotient; multiply enn as be- 
fore, and procecd inthe ſame manner till all is finiſhed, * 


E * 4 * POL ES. 
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Ir e 658350 256 root Fats © bo543210(8539 | 
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178 11 eee 8 
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the proof of the Square Root is to multiply its root by itſelf, and add 


256 | « ha 
1280 5 E 25017 
* ee 215 
863— . ; N 12 
65536 Proof. 
| a 69538921 
4239 
; 7 695432 10 Proof. 1 
276854 (526.169 PP 
25 1 097641 (874-254 
To2 ) 268 | yx — : 
2 204 167 ) 1243 y 
e 5 | 17 1169 
6 6278 1744 ) 7421 
10521 ) 148.00 EN; — — 
F 17482) 44599 
7 eing a nl 5 „ 
6 631356 ĩ 174845) 954576 
1052329 ) 9654400 | — — _ - 
9470961. 1748504 ) 8037141 
Race rad 6994016 
Remainder. .183439 3 


: Remainder. 1043125 
| What are the ſquare roots of the under numbers? | 


7 no EL... 
73549-44 | niwer 271.2 

363729601 Anſwer 603. 1 8 . 
1.0609 - Anſwer 1.03 | 


911236798.794366 Anſwer 301866 | 

The decimals above are worked the fame as in whole numbers, obſerving 

there are always as many figures in the root as there are points, and as many 

whole numbers in the root as there are points over the whole numbers, 
Nate, The rules of decimal arithmetic will be ſhewn further on. 


EXTRACTION or Taz CUBE ROOT... 


A Cubic number is produced by multiplying any number twice into itſelf, 


or multiplying any number by itſelf, and the product ariſing again multiplied 
by that number. Thus, ſuppoſe 12, then 12 times 12 is 144, and this 
product 144 again multiplied by 12, produces the cube number 1728, and ſo 
of any other number. Then ſer down the cube of the firſt nine digits. 


5 go  .1 + Þ © 3 . 4 8 . 6 . 7 . — 9 D 
_ _ Cubes 1 . 8 , 27 64 .. 125 . 216 . 343 . 512 . 729 wo 
from hence the neareſt cube ws” ca 1s obtained by inſpeRion, and 


. 


_ 


FEST 


Is xoot.. may be immediately placed i the ee as in the follow 
Rule to N the Cube 3 * : 8 | 


. | I 
1ſt. Point the given number into periods of three 8 each, 3 
at the unit's place, pùtting a point on every third figure to the le 
hand, and when there are decimals to the right hand al o, counting 3 
| figure each way from the units place. 
2d. Seek the neareſt cube to the figure or figures beneath the firſt point or | 
tiod, which may confiſt of either 1, 2, or 3 figures, and drawing a 
ok underneath ſubtract it from the firſt period, putting the root down 
as a quotient figure in divifiog, and to the remainder bring down the 
three figures of the next point, and call it the reſolvend. 
3d. Square the root or quotient, and multiply it by zoo, which place for 
a diviſor to the reſolvend; ſeek how often it is ng therein, and 
place the number of times in the quotient or. root. 
4th. Multiply the diviſor by the number laſt found, and put it down under 
+ the reſol rend. 
* Multiply the ſquare' 'of this laſt figure by 30, and that roduR by the 
' reſt, or all the former bgures of the root, and place ſame Water 
the laſt product. 
th. Cube the laſt found figure, and ſet it under the lat. 
7th. Take the ſum of theſe three products from the reſolvend, and to the 
remainder bring down another period for a new reſolvend. 
Sth. Square all the figures in the root, and multiply the product by 300 
for a new diviſor to this reſolvend, and proceed a before. 
th. When you have brought down every period, you may join three ci- 
phers to the laſt remainder, and proceed as before, you will then ob- 
tain the firſt decimal figure of the root, aud for every decimal figure 
vou want, annex three ciphers to every remainder for each new ſuc- 
_ ceeding reſolvend. A few Examples will render this eaſy... | 
What is the cube root of 99532547 ? 


99252847 (46s 


- 


- 4800 35252 ler. Then 4 times 4 16, * 300 times 16 1s s 4800, 
— — for a diviſor. 
28800 ie quotient will be 6, then 6 times 4800 i is 28800. 
' 4320 Then the ſquare of 6 is 36, and zo times 36 is 1080, 
| and 4 times 1080 is 4320. . 
216 The cube of 6 is 216. 5 | 


— 


33336 eee produfts to be fubtrafied from 
the reſolvend. | 


6 634800) 191 6847 . The remainder with the next period brought down. 
— bes Then the ſquare of 46 is 2116, multiplied by 300 is 
634800, a new diviſor," /, 
1904400 This diviſor gives 3, by which mult. it is 1904400. 
ee The ſquare of 3 is 9, and 30 times 91 is is 27%. . 
270 times 46 is 180 f 55 
27 The cube of 3 is 27. 3 8 
r | 
5 5 1916847. This taken from the tag ret remains £4 there. | 
5 —ͤ fc the root is, 463, which mw be 1 * 
bas zac es ers 3! twice into itſelf. 


* 


8 


a, 
7 I 
1 

- 


. 8 „„ E 
1 3 „ 14 2 S 3 
What is the cube root of 2705403508 5 
* N . * : 4 = 
* * 2 45 2% 8 v « Fs 4 3 3 "I * r 1 * 13 
2 8 { ; | A 1 N . . 
- 
4 N * 5 


3 


5 * 


270000 54036 
27000000) 54036008 


| 270g4036008(3008 


6 3 


Fe, 0 * 
+: 4 . + E 145 14 4 * 


3 times 3 is 9, and 9 times zoo ĩs 2700 the diviſor 


it cannot be contained in the period brought down, 
viz. 54, then put a cipher in the quotient; and 
bringing down another period for a new reſolvend * 
add two ciphers to the laſt divifor for a new diviſor; 
but alſo this new diviſor cannot be contained in 
this laſt reſolvend, place another cipher in the root 
or quotient, and another two eiphers to the laſt 
diviſor for a new divifor, and bring down another 

eriod for a new reſolvend, and this new diviſor 
will go 2 times, which put down in the root or 
quotient, by which multiplying the laſt diviſor, the 

roduR is 54000000, then 2 times 2 is 4, and 30 


times 4 is 120, and zoo times 120 is 36000; and 


laſtly the cube of 2 is 8, the ſum of theſe three laſt 
ſubtracted remain o, ſo that the root is 3002. 5 


What is the cube root of W hat is the cube root of 


” 


«550 — 5 
300) 4359 18 
— , 
2100 
1470 
— 


3913 


36700) 44637 


——ꝛ 


433500 
12750 , 


46375 


3339˙3750 17.5 1 15 576321060. 565 (832.1 


343 


„ 


322 


N 


19200064317 
3 ; . _ ET AL WF As 1 
57600 
228160 
27 


59787 3 

5 e ED N 
2066700)4534060 
4133490, 


9960 
1 fo 8 2" > 1 


— * oo is — x 
: 1 x A U FA % *4 
414335 ö 
-, 3 5 g 
2, x " 
1 


Rem ins | | 3 
„ Nn nought. 207667200) 390692765” : 900 * 
5 4 : „5 EN ; k ky. Leg. 


207667200 _ 
„ . 
8 1 . 


a RE” 
1. 


2007692161 
Remainder 183000604 
þ d 2 8 e 5 


\ 


7 5 


SOME USES or Taz CUBE. ROOT and CUBE. 


It an iron bullet of 4 inches dia- Suppoſe an iron ſhot of 4 inches 
e, weigh glb. what will one of diameter to weigh glb. an d the dia- 


inches diameter weight ? meter of a ſhot of any, other weight, 
55 ſuppoſe 64lb. is required} : 
= 8 the cube of 4 is 64, 
gl 2: PP 


EE 


225.56 


64 (30.375 Anſwer. 9 
0 | 1 343 


3 . 12 5112111 


%%% 


- 


oo. 


. hy Anſwer pokes 8 _ 67135 | 
A Cooper having a caſk 40 inches long and 32 inches at the bung dia- 
meter, is ordered to make another caſk of the ſame ſhape, but to hoſd juſt 
twice as much; what will be the bung diameter and length of the new caſk? 
3 3 1 N «08 9 OS 32 RS. 3 217 

"ne Es 32 

—_— | 64 


33 OS. 


— pa —_ "It | ; 
64000 = the cube of 40, 24 
. 2 ; 1 8 


128000 twice ditto © 204 
125 (50. 3 length required. 309 


a 


6 | 6(40.3 bung diameter 
| 50 n required. 
—_— ::: 
—_— 9 | 
C e 
; | 46 _—_ 6000 
736375 Remainder, cn 


RE on. ä 
Fa. | | - » _ $5173 Reminder, JV 


5 » F 4 7 b 5 . f 
4 2 p 3 N 1 2 N 2 * 3 


. 
2 


L 
. 


* ** * 4% x 
—_y- a 


t 9 ) 


5 : | vy -- 
Wbat are the cube roots of the following numbers _ 
r Anſwer 73 by , 
5735339 „„ ĩ˙ 1 
32461759 Anſwer 319 | 3 
84604519 Anſwer 439 MF . 
459694072 | Anſwer 638 
48228544 ; | Anſwer 364 
$36724-3510 Anſwer 732.61 
 #632154-628763 „ Anſwer 196.88 


Or VULGAR any DECIMAL FRACTIONS, | 


A Fraction is a part of any thing, as one viz. one foot, one yard, one 
mile, &c. Yoon 

A Vulgar Fraction conſiſts of two parts, the numerator and the denomĩ- 
nator. : 5 

The denominator ſhews how many parts the whole quattity is divided 
into, The numerator ſhews how many of thoſe parts remain, and is always 
placed over the denominator, with a line drawn between them. q 
A Fraction is what remains after diviſion has been made, the remainder 
being the numerator and the diviſor the denominator; as 14 divided by 4 
the quotient is 3, and 2 remains for a numerator of a fraction, of which 4 
the diviſor is the denominator, and is thus expreſſed Z or 2 fourths. L 
Suppoſe 12 inches is to be divided by 5; the number of times 5; is con- 


- fained in 12 is 2 and 2 remains, which remainder is the numerator and 5 


the denominator of the fraction remaining, which is always a proper frac- 
tion thus 2; whereforeh , 3, 3, . , 187 ſhews that ſome numbers were 


| divided by 2, by 4, 3» 5, 12, and by 16, and that 1, 3, 2, 4, 9. 5. 


yere their reſpeRive remainders after ſuch diviſions were made, and are 
read thus, one half, three fourths, two thirds, four fifths, nine twelfths, 
and ſi ve ſixteenths. : | 


A decimal fraction is part of an unit or one, ſuppoſed to bedi vided into 


JO, 100, 1000, or 10,000, &c. equal parts. If the unit is divided into 
ten parts, and each of thoſe parts into ten more equal parts, &c. we obtain 


the foundation of decimal fractions. In vulgar fractions the numerator is 
ſet over the denominator, but in decimal fractions the numerator is diſtin. 


| guiſhed by a comma or point placed before it, thus ,5 »75 ,125 is read 


thus, , 1d, 3888, that is, the firſt figure is 5 tenths, the | 
hundredths, and the third 125 thcuſandth — of 8 pan 1 5 

A mixed number is when a fraction is annexed to a whole number, thus 
27 Por 27,5; 27 is the whole number, and 4 and ,g are the fractionel parts. 
| Valgar fractions Are reduced into decimal fractions or decimals by adding 


 Eypliers to the numerators. and dividing by the denomnnator. 


Reduce 4 of a mile to a decimal. 


Reduce & of foot to decimal. 4) 3-00 (& „ 
| 4 ) 1-00 bY 28 DEL 
25 Anſwer, 20 
0 ES 8 20 


* b Anſwer 75 ö 5 Reduce. 


4 
i 

i 

i 

$ 

1 


N „ 2 g 8 5 4 Fee 
here. 5 is equal to 4 a yard. 


1 CT. 
Reduce 5 inches to the decimal of Reduce 51 inches to a decimal. 


a ſoot. ( „ 

METS 12 000 [ 46033} 

e 
985 


+ _ 


8 


36 


— , * ) 


„ 
Here . 5833 is nearly equal to 7 
inches, which may be carried much 
farther by adding more cyphers, but 


_ the above is ſufficiently near for moſt 


| Reduce 5 inches to decimal. 
hs | 7 2 "36 ; Py : 
2 
f ut he IE 


+10 15 or I © halves, of which a 
foot contains * haves 5 
© then'24 ) 15.0000 (. 625 


7 1 * 
* & Sony BY 
£4 —— 

” 


[2,9 l 


© 6 0 
4 


Neduce ᷑ a yard to a decimal. 
r off 2) 1.00 ( 4 * e 


* , 22 2 12 
— 


Reduce ꝙ inches to a decimal of 1 a 


r 
> De Þ 84 FR FS, e . | 5 n 
; WH 


— an. 


here 9 inches, or 2 of a foot, "I 
_— 


5 


5+ inches is £1 half inches, of which 
the foot contains 24, or 53 inches 


24) 11.000 ( 4583 


140 
120 


192 


80 
1 72 


ow 4583 is equal 5x inches nearly. 


Reduce 52 inches to the decimal of 


A foot. 


In 53 inches there are 23 quarters. 
In 1 foot there are 48 quarters. 
Then 54 is equal 54 inches. 


9 


48) 23.000 ( 44791 
192 : 
e 
LR 
„ 
e 


32 


Crxpders to che right hand of a deeli- | 
mal fraction neither increaſe nor di- 


miniſh their value, for . 25000 is 
equal to .25 and . 750 is equal to 
+75, therefore when cyphers * 
to be at the end of a decimal they 
m be tej. | 


J 


A D. 


1 2 R D V 
85 : | : 45 $ ; 
| { an) 
* 7 
* 


a ADDER or DECIMALS ial tt. 
Addition of decimals is erg exactly the ſame as in whole numbers, 
only obſerving that the place of the units in the whole numbers muſt be 
placed exactly under each other, ſo that the points that ſeparate the whole 
numbers from the decimal parts ſtand in a line, and as many decimal places 
muſt be cut off from the ſum as there are in the greateſt numbers to be added. 
2 RAR eee 


—— — — 


. feet. inches. -... yards. 
1121 8-8 7 en en, 15836.071 
34680 ß 25.0036 20.09 
46.7 32.722 4179.82 34.07 
32.53 2.81 3.5286 ae 
154-2 0.2 „ ei —— 
wo. * Sum 7928.8840 16473 50108 


Sum 428.26 334912 5 1 Pls: 
In the above Examples, the like places in the whole numbers and in the 
fractional parts ſtand under each other, and the manner of adding them to- 
gether is the ſame as in whole numbets, _ 5 
| SUBTRACTION or DECIMAL S. * 
Subtraction of decimals is performed exactly as that of whole numbera, 
only taking care to place units under units, with the ſeparating points di- 
realy under each other, thus, tk | OY; | 


From: 23034: : ̃ :-: From 405.0341 : 

Take 148.572 Take 267.35832 
Remains 379.062 Remains 137.67578 
From 67.005 Prom 83.254375 © 
Take 23:54673 ane e 5 

: Remains 43-45827/, Remains 66.068676 


, MULTIPLICATION os: DECEFMALS 
Multiplication is performed exactly as that of whole numbers, and as 
many places as thete are in boch the multiplicand and multiplier muſt be 
eut off towards the right hand of the product, and the number ſtanding on 
the left hand of the point will be whole numbers, and thoſe on the right 
hand will be decimals. ke | $7 Th © 


Multiply 27.75 feet by 75 Multiply 39.25 . 
VV 
„„ | 109625 
e 5 23550 . 
Product , og Product 255-125 Ak 
| Multiply 25.96 byg.25 Multiply 45.95 
Ro Tr ng. by 20.36 
' 12980 7 abs, 
5192 e e 13785 
23364 LO e ns 
Product 240.1300 . Product 935. 5420 


8 Multiply 


* 


II... . 


_ Mukiply 3-25 „„ 
on by N e by "OSS ny 
| 1629 | g 3 | 
_ e 
product 2.4375 03125 


In this laſt Example, chere not being ſo many places of figures as there are 
in both the multiplicand and multiplier taken together, I prefix 2 eyphers to 
make the 6th figute | | | | 


| Tux DESCRIPTION and USE or THz u. tuPrOVED 
„ GUNTER's.SCALE®. '- 


MANY have attempted to improve this uſeful inſtrument, particularly 
the late Mr. Robertſon, and Mr. Donn; but I think there may be ſtill fur. 
ther improvements made in order to render it more convenient for meaſur- 
ing all kinds of bale goods, timber, ſtope, &c. : | 5 

1 have thought it ſtrange, that there has not been put on the ſcale of two 

feet, a line with the foot divided into tenths, and thoſe tenths ſubdivided 
into other tenths, for tke purpoſe of taking the dimenſions of any bale, box, 
or cheſt, &c. whoſe ſuperficial or ſolid contents is to be found, which 
would render the calculation extremely eaſy, without being at the trouble 
of finding the contents by croſs «multiplication; and it were to be wiſhed, 
that our coins, weights and meaſures, were to undergo the ſame alteration, if 
that ſtubborn cuſtom, which was eſtabliſhed in the time of ignorance, could 
be got over. | „ 3208 | 

In deſcribing the ſcale, I ſhall confine myſelf to two lines, the reſt being 
fully explained in the Practical Navigator, viz. the decimal line and line 
2 numbers, which are all that are required for the purpoſe of meaſuring 

les. &c. 5 : EY | 
The firſt is that line ſet on the lower part of the improved Gunter's Scale, 

divided into 20 equal parts reckoned from the right hand towards the left, 
ending at 20; the firſt 10 being 12 inches, or 1 foot; and the ſecond 10 
from the middle to the end, is alſo divided into 10 equal parts, numbered 1 
2, 3» 4, 5» 6, 7, 3, 9, 10, where a mark is made, then 11, 12, 13, 14, 15, 16, 
17, 18, 19, 20, making in all 24 inches, or 2 feet; each of theſe parts are 
again divided into 10 equal parts, making in all 200 equal parts. The 
larger diviſion being one tenth, and the ſmaller diviſions being 100th part 
of a foot or 12 inches; as the 10 in the middle ſtands for 1 foot, and the 
length of the ſcale two feet, it will be as eaſy to take the dimenſions by 


this li ne, as if it was divided into 24 inches. 
Suppoſe a caſe, or bale, to meaſure twice the length of the ſcale, and five 
of the largeſt diviſions that wili be 4 feet, and 5 tenths of a foot, or 44 feet. 


Again, ſuppoſe a plank to meaſure in length 5 lengths of the ſcale, and 


| 4 of the larger diviſions, and 5 of the ſmaller diviſions, the length will be 


10,45 feet, that is, ten feet and 45 hundredths of a foot. 


5 Tur LINE or NUMBERS MARK ED NUM. 


The whole length of this line, or ſcale, is divided into two equal parts; 
the beginning, or left hand end is marked 1, at which there is a braſs centre 
pin, from which the diviſions continue on 2, 3, 4, 5. 6, 7, 8, 95 and 10, 
ON end there is another braſs pin, both parts are alike ſubdivided into 
telits, h | 
| To be had at J. Hamilton Moore's, 

N | | Now © 


1 


9 


„ 


Nor if che firſt 1 be reckoned 1 tenth, the fecond 1 will be one, and the | 


10 at the end will be 10. If the firſt 1 be reckoned 1, the one in the middle 


muſt be reckoned 10, and the 10 at the end will be 100. 


If the firſt 1 be reckoned 10, the middle one muſt beteckoned 100, and 

the 1 at the end muſt be taken for 1000, and all the intermediate diviſions, 

in each part, muſt be eſtimated according to the value ſet on the one at the 
inning, or middle of the ſcale. © | Fi £04 9999 
he primary diviſions are alſo ſubdivided into 10 parts, ſo that if the 


| Grft 1 be reckoned' 1 tenth, the next ſmaller diviſion will be, 1 hundredth 


part of an unit; but if the firſt x be reckoned 1, the next ſmaller diviſion 
will be 1 tenth; and if the firſt be reckoned 10, the next ſmaller diviſion will 
be an unit between 100 and 200; the dimenſions for the tens are each ſub 
divided into five parts; ſo that each of theſe leſſer diviſions ſtands for two 
units, the tens between 200 and 500, are divided into two parts, each ftand- 
ing for five units; the units between the tens from 500 to 1000, are to be 
eſtimated by the eye, which, by a little practice, is readily done. 
From the above deſcription, it will be eaſy to find the diviſion repreſent. 
ing any given number, not exceeding 1000; thus the number 62, is the ſe- 
cond ſmall diviſion from the 6; between the 6 and 7 in the firſt part, the 
number 435 is thus reckoned: from the 4 in the ſecond part count towards 


the 5 on the right hand, 3 of the leſſer diviſions and one of the ſmaller, 


and oo will be the diviſion repreſenting 435, and the like with any other 
numder. 1 25 F ; DEE STEER 3 


The application of the whole in 3 . 240. line, and all othey | 


kinds of packages uſually taken on board ſhips. 


a J 


Note. Superficial meaſure conſiſts of length and breadth only, without 


any regard to depth, or thickneſs. | 
Solid meaſure conſiſts of length, breadth, and thickneſs, ICY 


E X A MP LES. 


Required the content of a board, | Required the content of a piece of | 


or plank, 


8 
3 Ji. . . 
995 long and 1.25 broad 3.9 long and 175 brd 
eau, ons Fepihs OO F 
— e 
3 VV 
. | — _ 


11,875 the content. | | 
| Here the contents are found in feet and decimals of a foot; but if it be 
required to turn the decimals into inches, multiply the decimal parts by 12, 
and cut off as many places to the right hand, as there are decimal figures, 


and the figures that ſtand to the left hand of the point will be inches, Thus, 


in the firſt example, gg ISS $9 Nd 2h, : : 
e FF dann 4 
— — 
10.500 
"i i * 4 : 


_ 0 ink — 


TSR. . 2-000 Iq inches. 


| 4 
*- P : 
7 8 ; 


5 34 8 

+ There being 2 decichal places, therefore 3 places are cut off. and the 10 

Aanding: to ho left hand is 10 inches, and the remainder. 500 or 5, the two 

cyphers being of no value multiplied by 4 gives 2,000, and the cyphers 

; being cut off leave 2, which is z an inch, or 2 quarters, ſo that the content 
1 12 4 ok inches. 

| Tube content may be readily > nr by the table of logarithms, by adding 

l the logarithm . to 9 5 and 1.25 rogether, the ſum vin be — 

a af Elam of the Squat". | 


W e | LE 5 2d Example 15 

It 9.5 log, r 7 4.9 its log. auto 
15 | 5 its _ ee * 175 its log. o. 24304 
3 1.87 dis bas. 07453 : content 6. 5 its log. o. 0544 


In the like mMner may any ions ns be ſquared and the contents found. 
If the ſolid ↄontent be By uired, add the — of the length, breadth, 
1 8 e re their um will be ibe logarithms of the ſ d content, | 


- Togork the uus af Example by ſeale and compaſſs. 


-— 3 from 1. to 1.25, that is, 1 WE 21 of the ſmaller diviſions 

. on the line of numbers, that extent:will reach from 9-5, or 9 and's of the 
- ſmaller diviſions to 11, and almoft .g on the ſame line. 

ad, The extent from r. to 1.75, or 1 and 74 of the ſmaller diviſions 

will reach from 2. 9, or 2 and g Ft the ſmaller livifions to 5 and about 14 


+ of one of the ſmaller diviſions. 3 | 
What is the ſolid c content of a bale or ow 5.7 feet long, 4-2 feet broad, 
| ans feet deep? a : 
| fr F ft. By Logarichms. 
Lengm. T 5.7 log. 0.75587 
Breadth = 4-2 log. 0.62325 
0, Rn 7 1 2.6. log. 0.41497 
. 1 = | * 
5 228 Content 1 log. 1-79499 
” 23. 4 fl . 
Ed were + * 8 2 In like manner nie the n 
R — ' of any — . be found. 
„ 
4788 


| Solid content 62.244 


cy '* T he ſame by ſcale and compaſſes, __ : EN 


> \Theextent from: 1 to 4-2, on the line of numbers, will reach from 5-7 to 
al 24; and the extent from 1 to nearly 24. will reach from 2.6 to 62% 
the content; or the extent form 1 to 4.2 will reach from 2.6 to nearly 113 
„and che extent from 1 to 11 will reach from 5.7 to 624 feet. 
If the meaſure is taken in feet and inches, the idches are eafil reduced 
into decimals by the ſcale and compaſſes, by extending from 12 to the middle 


Fa that extent will . — the given inches to * decimal part of a 
oot 


5 . Ac the frallneſ; of this ik 25 not admit of a table of logarithms, that deficien 
. May. by: eakily e by any other. bogk i in which the logarithms are. | ; T 


L ; X q - #37524 : 
> * # < : * 
1 e * ts NS ® . . Thus 
DIES. : 
- 


+ 
4 


„ 
1 

* 

* 


6 355 0 


Thus, ſuppoſe 9 ae is to be nat to a decimal; the extent: own 
10 to 12 will reach from 9g to. 5, the decimal equal to 9 inches a 
i e. Rute, 3 ioches will de la So. and 6 inches 5. Ee. 


"hu ſe lk 24. 4 feet lon „ 2. broad, and % a ithe 
ae ee, re tg ep 
| Length 24.5 


Breadth „ 


The content 45.937 * 


By Logarithms, 5 
24.5 its log. 1.38917 RT 

2-5 its log. 0.39794- 

7 3 its log. 9.875 5 
Content 45-96 1.66217 


—üEʒ . 


mere place 9 for the index of the 3 3. 1 rejet away 10 in 
the ſum of the indexes; if the decimal had been .o7g; then the index 
would have been 8.; and reject, and ſo on to avoid negative index. 


Note. The index of any decimal fraction is eſtimated by the ak. of 
eyphers prefixed to thew its value, and is known by ſubtracting the number 
of cyphers ſo prefixed from -9 and if no ! is PE ta the decimal, 
the index 1 is 9. 


| Thusthe index of the 4 | 7 5 is 9.87506 - 
"The index of 907; is 8.87506 
The index of ; 075 is __ 506 
Here 10 is ſuppoſed to * the index of one or unity. , - . 


The diameter 0 Sod are Gat ht thn 1 th, bein given e 
7 Alu me dus ail win cgi. - : 


0 KL 


ft, Multiply the difference of the head and bay PRES by 0.7, and 
add the product to the head diameter, for a mean diameter. 


2d, Muliply the ſquare of the mean diameter FA the 8 7550. to 


teduce it to its area. 
3d, Multiply the laſt product by the length. 


12 Divide by 231 for wine gallons, and by 282 for beer gallons, 5 
„„ EXAMPLE 


(FE, 


* e e th 25 0, POE 


What 3s MP coatent of a cafk whoſe head diameter is 20, the vt tia 
0 . 


| | | | jw BY EW. | | 
= 8 difference of head and bung diameter. 
| : 1 : \ 7 | 


56 manbr v beaded ot bead dame 


© 5 | 20.0 


= = 8 

Wm 25.6. | 
1536 
1280 
512 

15 A 5 
2854 5 
262144 
327680 
524288 


—_— 


$14719744 | Hugh 
40thelength, _ Fes aL 
* 231 ) 20588. 789760 ( pos Anſwer for wine W per 


N — 
* 2.009% eee 


2108 
be ITY 


? "297 297 | 
231 : - * Y * * Vp x » * — 


660 
25255 20588. 789 ( 73-009 Anſwer gallons of beer, 


* 


e „ 

To find the ſame by Logarithins, 
| Rule for Wine Meaſure. ' Rule for Beer Meaſures 
Put down the log. of the mean Put down the log. of the mean - 


+ diameter, twice the log. of the length, diameter, twice the log. of the length, 


under it and the conſtant log. 7. 53148 underneath it the conftant log. 


under the laſt, the ſum of theſe 4 7.44484. the ſum of theſe 4 logs. 


logs. will be the log. of the content, will be the beer anſwer in beer gal- 
abating 10 in the ſum of the indices, Ions, abating 10 in the index. 


£c_ 4 1-40824 1.40824 
Log. of 25.6 3 1.40824 Log. of 25. 6 
5 Length 4 oz 1.60206 1.60206 S Log. of length 40 
Conſtant log. 7.53148 7.44484 


Log: of 89. 13 gallow ] oO 1.86338 = Anſwer 73 gallons of 

of wine the content. | 95 | cer. 3 

The way theſe two conſtant multiplying logarithms were found, is thus, 

the area of a circle whoſe diameter is unity, .7854 decimal parts of the 
ſquare thereof; ſo that if the ſquare of the diameter of any circle be mul- 
tiplied by .7854, the product will be the area of the given circle; hence .7854. 
is always a conſtant quantity whoſe logarithm is 9.89 509 

2d. If the area of a circle be divided by 231, the number of cubic inches 
there Re in a wine gallon, the quotient will be the number of gallons that 
circular area contains at one inch deep, hence 231 is a conſtant diviſor, its 
logarithm is 2.36361, the arithmetical compliment of which is 3.63639 
which I add to the former conſtant logarithms 9.89 509 | 


7-63639 


| 0 - 7.53148 this ſum abating 10 
in the ſum of the indices, is a conſtant logarithm to be added as per Rule | 
for wine meaſure, : | | 
2d, For beer meaſure the diviſor is always 282, its log. is 2.451015 
whoſe arithmetical compliment is 7. $497 5 | ; 
TH add ' 9.89509 as before 


f 


4 


5 + 5 : 7.44884 the conſtant log. for beer mea- 
2 per Rule, omitting 10 in the ſum of the indices, to avoid negative 
INCICCSe ; | | 

T he common way of finding a ſhip tonnage at London. - 
RvuLe- ' Multiply the length of the keel by the breath of the beam, and 


that produ by wy e breadth of the beam, and divide the laſt product by 
94. and the quote ariſing is the tonnage. oe 


EXAMPLE 2 


' Suppoſe a ſhip 72 feet by the keel, and 24 feet by the beam, what is the 
tonnage ;3 5 N = 


Length of keel 72 keel =; + logarithms thus. 
Breadth of beam 24 beam Length 72 log. 1.85733 
15 — — | Breadth 24 log. 1.38021 
288 i 2 Breadth 12 log. 1.07918 
144 :  n—_ 
| — . F x "F-4431098 
ED 1728 firſt product. 94 log. 1.97313 
2 Breadth of beam 12 95 Tons 220.6 2.34359 
_ 94)20736(220.5 Anſwer. bak. 
1 1 HT. | , 
193 . 
188 5 


— — 
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Ta METHOD MASTERS or SHIPS x:ze Taz 


Tx method of book-keeping is the art of placing accounts in ſach an 


eaſy manner, that the whole, or any part of the money received and ad- 
vanced, may, with the greateſt clearneſs, be attained in a very little time. 
Whatever is paid upon a ſhip's account, and whatever is remitted to the 
popvners, the ſhip muſt be Dr. for it. PE | We | 
Whatever is received on a ſhip's account, and whatever bills are drawn upon 
- a ſhip's account, the ſhip muſt havecredit for the ſame.— It is recommended to 
every ſhip-maſter tokeep a memorandum-book, to ſet down the money as he 
lays it out, both for himſelf and his ſhip; likwiſe the money which he receives, 
leſt at any time it ſlips his memory and be forgotten, then theſe accounts 
can be eafily entered into a larger book at leiſure. By this means he can 
eaſily tell whether any thing has been omitted, by adding up the money paid, 
and taking it from the money received; if what remains is equal to the caſh 
he has in hand, nothing has been forgotten ; if they do not agree, then it is 
plain ſomething has been omitted. Many loſſes have fallen upon owners of 
Tips, for want of proper care being taken by their captains in ſigning bills 
of lading.—When there is reaſon to ſuſpect the quantity is not right, or 
there is any damage in the goods, always wtite -( If brandy, wines, tar, 
&c. ) contents and condition unknown; not to be accountable for leakage; 
and it is agreed that the freight ſhall be paid for the quantity ſhipped, | 
John Stepheaſon.—( If bars of iron, hemp or flax, &c.) quantity and con- 
ditions unknown; andone bar of iron in diſpute, if on board to be delivered, 


Wn ge oe Jour STepunnoN, - 
it hard-ware, bales, linens, Kc.) 
; Inſides and contents unknown to | Jon STEPHENSON. 


The following Examples will be ſufficient for any voyage, to render a 
captain's accounts and tranfaRtions conciſe and pleaſant to himſelf, although 
they are confined to only one voyage: but if he goes to many other ports 
before he returns home and ſettle his accounts, they are plain enough to give 
him a perfect idea how to ſettle them for ſuch voyages, however long they 
wy be, as in this voyage, money is diſburſed and received at different 
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= _ - — 1 1 3 = = — 
8 = EX "_ 2 * - 
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7 - ” — * 
— 3535 
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” _ _ — . 7— u Earn 
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— > 2 5 4 
. 8 
. 0 4 » 
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4 +4 \ 
« 
N x 
[1 
? \ 
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„ 8 Janson, Mate on board the Frances, 1 
1791. 
Feb. 7 To cafh paid im — — o 
March 3 To caſh at Cronſtad 6 rubles „ 
| 6 | To ditto + 3 
10 To piece of linen Fo 


Nw 
EU 


7 To Caſh : | 5 
+ Rubles 16 at 4, each — 3 4 8 
April 4 To two half. anchors of brandy — 2 9 0 
f ß — — 1 8 
May 3 To one jacket — — 7: © 19 0 
I To monthly pay to his wife paid by the owner 2 6 © 
134 To balance paid in full — — 1 
. 5 ä . | „„ 
3 Marin LII Ir, Cook. J 
Feb. 4 To caſh in London — — 112 © 
March x | To Gitto at Cronftad — TS, 4 ©. 
EEE. 5 To brandy ditto | — —— 1 5 2 
May 14 * A . ir q 
. ; 0 50 {19 0-0 
5 Dr. AnTRONY Boznips, Seaman. | 
Feb. 26 } To brandy at the Sound © —— o 10 6 
May 1 | Tocaſh at London — . O 17 6 
17 + Toballance * full —— e 6 17 0 
Tk deten Ouaperamcs, s Seaman. -» 
May MORO e — 8 3 „ 


. Dr. PIII r Lawis, an Apprentice. 
| = 23 | To a ſhirt and jacket — 


— o 10 8 
Feb. 24 | To two pounds of tea at the Sound —— 0 4 4 
May 13 ce of wages —— — O 11 8 


+. 


6 


2 
2 


= 
as 
"x 


w g6. a Entered into pay the x2th of haas. 


* 
ITE 
+ OI: 
' * LS 
T „ 
# 4 N. 7 * 


e 


4,65 


a. 


With Jonn 3 


7 


the 12th of J 


« , S „ 
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o 4, * 
WR | 2 : 


"of May, four month at 3/. 108, per month 


4 HA ; 88 * 
* N ; 
A — e * 7 n 5 
\ x2, n * 
vw 
« * 
1 7 P 
Me 4 2 W472 * 
. W * « 80 — : * Fs + % * 2 
* 7 4 * 8 7 " 4 vs ” $3 rin L * 
* * - : ; : . * 7 2 5 
8 F <4 va 3 wen + F S364 B T F * *. by . 2 * 5 4 Y * * 
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y I Lo 2, 
4 ; K 
5 & 
5" 1. * 8 ; 1 
** 2 2 3 „ * n 1 = „ * bs $-++ #2 93 ENT 4 op 4 nd, mY * > * 4 3 Kt „ 1 1 
133 5 ; 4b 3 x 
yd 4 7 * ww ＋ 
; * 1 1 21. f F 
&-= 1 * 5 8 W. 4 8 & 
75 i ; . } 242 $58 2 4 7 4 
K 5 * 2 n A 1 a * e %, EF . 
80 + 4 * W "x * + * " — * I * 9 3 Y ; 
+ i a t au 8 
$35 $$ Q i & & * , o ö „ 0 — — x 
: ” + 2 * 1 a 7 "Y C3 * 
8 5 * eee, ee e e e e eee ee e eee . —＋—ͤ— 8 : . 
1 ; . 0 : * Y t SE 4 ? r 5 
1 8 4 * 1 ” 
* i OE * . . i $ + ION 
* N k & 4 4 1 5 5 
* * 2 * 4 1 2 
d *% 453 1 * # L 3 > + # £ 
* 9 N ; 33 * 122 x : 
4 Y % 4 , > 1 * 
* 5 7 = = ® * 
* — A bo , 7 * J y 4 Wk 
* N N * F » * wo 
4 3 = 4 = * 25 — 
* 4 < . 
ny: ? 3 3 1 17 i > a 73 0 
# 1 x 1 LES A 
8 8 . 
0 ” x FE 2 2 L 7 12 2 8 4 . 
* 8 # * $- * 1 . . 
"© £ . 4 2 8 * ö . Fe 4 2 * "= 
p : * 
1 o x 7 * ; ö 6 p 
IS, X „„ 1 SPN ee 7 
, "2 a 485 /// $973 4.25 1 
: 5 e . F : N 5 
- 1 ? 
| By a the: ad i of ua TTY 
7 | * 
* 
: of} four months, at o.. per 5 
1 3 - 
4 
* 4 : + 
. 7 & 7 2 # 
5 7 3 5 
5 : 25 4 . 8 
4 Fl * as * * 5 4 i 5 4 + 
A * N vc. * — As W , EY . 3 a "Ix" 2 69 28 5 : : 2 
2 75 e 1 a — k . * #26) Aa ge ge te: 3 3 ds 


_ 
© „ 
KY 5 2 AY 1 0 * Y 5 
By wa t th January, to Ny 
3 4 "hres months and Wh i 1 
- > 8 | lay. wenty y » at a 1 
2 J „ — 3 ; $: FP 
er mont —— 
2 FIG » * | Pt — 1 
PE OE 1 $7*% 1 9 
59 TR 8 * * „ 1 2 ebay * 13 „ 
* * * 2 
Fl N 1 : 2 5 
2 N A FS 2 4 2 x 
2 4 N 
* 8 on x 3 . 5 7 TH 
ORR „eee, I YE EA 
— , =, 
+ 7 x N oF 
. * * MN N 41 1 12 4 EF : . * * 
3 * 1 3 
1 K 1 1 * * af o 
by 3 % . — 0 Tt 18 238 
8 7 . kc bd F ö ad * ja 
4 8 2 q 2 3 Nn A 0 Se = 
5 by 254 1 : 5 x 0 £ 4 a] 3 N 3 1 3" + N wet 
; 4 3 7 15 927 : 
0 : 3 3 : F k LS 3 WP e 
2 8 n, + FF 
27th January, to- t 757050 
, 2 8 
q „ * n N * 
s 8 * 
0 98 t 3 
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Fu 4 * = 2:54 640 N 2 
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'S 
; * Fa #225 + W 
f £4 
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N 2 > 
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ſour months wa at 4/. per 
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0 — ; 
0 
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"OS 9k. 
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= 
- 7 * 
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£3 


1 18285 
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* 
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„ ea 1 
D.. CnuLX= caicrrvr, Apprective. : 
14. 25 | To eaſh at the Sound 3 


8 


0 


| J. 55, . 
8 — 10 0 
May 13 Tobalanceof four months wages at . fr month © 0.10 0 


Al 


* — 


Time on Board. 


NA 


Anthony Burnſide] 
7JAlbertGledfiaine:} Ditto 7 {Three ditto and 26 days 
| 22|Charles Cricket Apprent. May 12 Fer ditto 


Poſt | Diſ- 
on charged 


1796. 


* 


hd; 


I5 | 


22 


To forty tons of ballaſt - 
Seaman's.contraQ .. 


Two handſpikes . ee a 3 


Men heaving in ballaſt 
Smith's bins — 
Sail. maker's bill e 


1 of Dimurſements for the Ship Frances, ona Vo 
and back, by Jonn STEPHENSON, Maſter. Commenced Ja 


Mending a ſto te 


Baker's bill 8 
Butcher s bull * 

Butter and ſu 
{= an 


coffee-houſe ex 


1 + 
5 & 


— 
Waterman dowa the pool a 
Freſh meat at 5 poo 3 
n at diito — 


5 


I + 
. — 5 
o == oO OοhD0ο,ue¶i o N 


age to Cronſtad, 
anuary 12, * 


5 


1796. 
Fen 1) 


[| 


| Two half anchors of RT for for the hip 5 WY 
| Poſtage of a letter 


148 ) 
Ar THR SOUND. 
Three pounds af tea 


o- O O 
Oo > 
00000000M 


26 | Pilotage through the he grounds | -— | 
X Freſh meat | | — 12 
Sugar, hutter, 3 — — : 
Port-charges ___ 7 
For a ſhore boat, —— — 12 
1 8 9 10 0 
ha CRONSTAD, : | 
| : | rub, cop. 
March 1 ro 89 to the pilot — 13 
| Seventy-two pounds of beef —— 3 "8: 
Two caſks of beer — . 
2 | A ſpare top maſt — 5 50 
Four bolts of ſail· cloth — 20 22 
14 | Port charges — 1 20 
I Harbour r. &c. — 0 :'@ 
Deals for Dunnage—— — 13 0 
_ | Mats for ditto — — e 
I Commiſfionon the freight, paid the merchant 20 0 
- 23 | Expences = — 2 o © 
I | Batcher's bill. — — 20 0 
| Baker's bill —— — 18 9 
I Poſtage of letter. —— Oh 
27 Tiotgs out to.fes — — 14 0 
© 188 20 
— 
|. Ar LONDON. 
1 Foy J. Ho * 
May 1 Waterman coming op the pool o© 5 © 
| © | Reporting & light money at the Cola. Hose 4 1 6 
Entering a proteſt — — 8 5 0 
3 Hearing up the chains —— „% 5 © 
Meat  — — — 1 6 10 
Tranſporting —ů 0 7 0 
3 Hoelbit, — — 0 + 0 
I Chain dues — — o 18 © 
- {Workmen unloading — m o 8 © 
Waterage and expences — — o 89g 
| Greens and potatoes — — 0 2 0 
11 OW clearing ſkip — . 
| 918 7 
Fc a 


— — 


— 


— — 
> — 


— 
— — — 
2 — - 2 
— 2 — 


l * 
= - 
— —— — — — 
— 3 „ — 
— — — — — 


— a —— — 
ö — . 
— — — — — = — 3 —— — — — — —— — — — — 
, A 
eo > E nn p * 8 
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5 . ” 


. 1 
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N N 7% 3 
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* link my 


1796. * © IN 2 N . „ 
rd 25 To hae diborſements per account 309 11 11 
eb. 26 ] To ditto at the Sound pl 91 10 0 
March 2 To dittoat Croniſtad, 188 ate, 8 20 e "Wy : 
At Js. per rubhle — 17 5 9 
May 11 J To diſburſements at London 1 
12 Am unt of the portage bil! —— d 16 16 


Toa bill remitted from Cronſtad, 650 rubles, 
. 48. VVV 0 0 


295 911 
Ds, Ship Frances Account ron 
1796. J. 8 d. 
Jan. 13 Inſurance and other charges 09 0 
| Commiſſion on the freight, at 2 per cent. cent. for c being | 
ſhip's huſband — — i-9 1 6 
26 | To diſburſements at London — 39 11 11 
Feb. 27 {| Toditto at the Sound —_— — 9 10 © 
March 28| Toditto at Cronftad — — 37 12 9 
May 12 To ditto at London, homewards — 9 18 
To the portage bil! — 68 16 8 
= R — — 144 16 7 
ID | 359 4 © 
n a Fa ; : * 

| | HB ith TIL to 
g 2 To W. Heather, for © his half grined - — 12 8 32 
2 To Joſeph Deſſieu, for his quarter gained {1 $G 4 2c 

To Henry Parry, for his eighth gained — 12 8 
—S for a ge tet 8 2 os 
: 3 5 16 7 
— 8 5 Hi. 
5 . „„ 


His Account with Joun 


STEPHENSON) Ch. 


A a 
1796. | ; a | | „ f J. 4. ww 4s 6 
an. 14 {| Caſh received previous to my ſailing 48 0 0 
Maroh 25 Freight received at Cronſtad, 600 rubles, „ 
s at 48. „%j/%„„ inn 
f Neat proceeds, per account of ſales, 250. _ | 
; 1 rubles, at %% ——— fe  £ 
April 4 | Freight to the Sound —— © 14 o 
March 4 | By bill drawn upon him — 20 0 0 
May 8 | By cafh received of him — 37 15 6 
| Monthly pay to J. Jameſon's wife © OS: 
12 | Balance due to me — „„ 
| Errors excepted - 295 © 0-1 
London, May 13, 1796. a ' 
b Joun STzPpnENSON., 
Contra; Or. 
Feb. 26 | By freight to Cronſtad — 120 88 
March | By freight to the Sound — 1133 
May 12 | By freight from Cronſtad to London, viz. | 
l 10co Deals, at zl. per hundred — 30 o o 
N 98 Tons of hemp, at zl. per ton 200-100 
42 Tons 16 ct. of flax, at zl. per ton 511 $8 
Two thirds ot the port charges — 6 83 4 
Th 


May * By balance from above gained : — 


London, May 13, 1796. 


8 


We 4 33 
N 


TEN 


3599 4. 


144 16 7 


: % <5 * 24 oq 
Invoice 


* 


1 (6) 77 


"ein of ſandry Goods ſhipped on board the Ship Frances ue 3 
PHENSON, bop to Cronſtad, conſigned to the — Captain, to be __ ; 
for my Account and Riſque, VIz. ns 54 

| | 5 4. Pig 4. 
Marked W. H. 1 Cak 12 ks — 2 © 00 
. 8 3 — 158 © 
4 . 10 Dozen of penknives 3 12 © 
5 1 Cafe W. H. 15 Yards of broad cloth 12 o o 
. IN GO; @ + 
TOO | % d. 92 8 
5 ſhipping— 14 0 
— "6 at the Cuſtom-Houſe 5 © 
2 other — — „ 
a et OR -_ n. 6 115 © 


+ £34 235 © 


* 


Londen, January-16, 1796. | 


— 


Writiam HAMILTrox. 


- Apt of Sales of 3 Goods, Ship 8 from London, fold 
' for Account and _ of Mr. ILLIAM HaetLTOn, Merchant, at 
the ſaid Place. | 


Salle, follows, viz. „ 
3 3 VVV | Ruble, 
A Goodfellow 12 Cheeſes * — 20 
Seorge Dyer p Barrels of rice _ 3 
Ditto 15 Vards of cloth, at 7 eh 8 10 
Iames Sutherland 10 Doxen of ae . 8 
| 287. 
 Cnancrs. 5 N 
Light 8 — 2 50 | 
uſtom-Houſe char — L 1 
Brokerage Ty _ 8 5 
Commiſſion, at 5 of cus N 14 Go 


ror tr nan rtienm nent 


3 | | 
Neat proceeds 2 5o Rubles = gol. 

| Crontad, Feb. 27. 2767 he 
- Errors excepted, 


Jonn STerus BENSON. 


Manifeſt | 


4 

* 
* ; 
» % 


„ (a) 
Manifeſt of Goods on Boar a th Bip Fenn, bound ts the Sound and 


Dy 


— Fox THz SounD.. IC | $ 
RES ; Bale for Richard N 5. ſtix- dollars 


Ton Croneran, | | 


T. L. | * + 8 £ Caſk 1. Lormitte - 
L. L. I. to wy 5 5 Caſes, Thomas Seich- 


Ars: 1 Bale, W. Wright 

W. 1 Ditto, John More 1 
O. 7 to 14 7 Barrels of Rice, J. Rea 

D. 1 to 129 129 Hogſheads of tobacco 
Directed 2 Trunks — — 

A. 2 1 Caſk of porter — 
W. H. 5 Barrels of rice Pe. 
W. H. 1 Caſk of cheeſe ,,— : Þ 


Manifeſt of Gents ſhipped on Board the Frances, jong Srirzisas, * 


Maſter, * Cronſtad to London. 


' 1000 Deals | 
98 Tons of hemp — } for Sutherland and Co... 
* Tons 16 cwt. of flax 
F 19 Deals — 82 2 . 1 ſhip's uſe. 


3 Pounds of tea 
2 Dozen bottles of brandy 


London, May I, 1796. | | | 
Jonn STEPHENSON, 


A 2 Report at the Cuftom-Houſe, England, is a Copy of ane} 


Mla⸗nifeſt. 
The Form of a BILL of Paxcers for Faztour..” 
© Meſſrs. SuruzrLane and Co, | London, May 25, 17 
To the Owners of the Ship Frances, Dr. for the Freight of roar” * 
from Cronſtad. Lp 
* 4. 7 N 
1000 | Deals a. per hundred — 30 00 0 
98 Tons of hemp, 21. per ton — 96 8 - 
Fe e 
| . | OE, 231 11 8 
£ Pilotoge Fans the grounds LET 1 %% | 
Port charges at the Sound 8 „ © ; 
Shore boat _ es 81 0 
| Peep ag e F 2 ! 
Reporting the Ng | — 4 7 
Clearing the ſhip mM 0 x 
F TR 
Two-thitds of which is — 68 4 


, 8 238 0 © 


"A 


a 


D 
r £ 2 1 r - 


LETTER or CREDIT. 


Lerrew of Credit are granted by Merchants, or others, in favour of 
perſons travelling into foreign parts. They are commonly unſealed, and 
contain an order from the writer to his correſpondent, to furniſh the bearer 
with a certain ſum of money, at one or ſeveral times, and to place it to the 
account of him who grants the letter; it is-neceſſary for him wha grants 
the letter, to give his correſpondent a latter of advice, by poſt or other · 
wiſe, and to deſcribe the complecti 66 gut; or any particular mark the 

perſon may have who is to be hanoured with, credit, in order to prevent 

fraud, for the bearer may loſe the letter or be robbed of it, and the finder 


preſent jr und receive ſuch monies. Letters a Credit dy be of yarious 
- form eee is one 5 


of 


— 


SIR, 


I beg you will pay the bearer of chis' leer Mr. 1 W.—ta ras of 

one hundred pounds, at one or more times, as he may have occaſion for it, 

or ſhall-require the ſame of you, for which take his receipt, and this with 
wine of advice by poſt will be pour ſufficient warrant, 


a Cs. Your obedient Serra 0 


| Merchant; Bourdeanx, | R % N 1 8 ; 


Note. Some Letters of Credit are called 1 as \ bites Airefed to 
| all perſons to whom the bearer ſhall come; but ſuch. letters can only be 
- | OY perſons of very public ait. 855 


— 


A. 4 5 AMAN's RECEIPT.” - 


3 ung 7; London, May 16, 1796. 
Received of 1 John Stephenſon, maſter of the Frances, of Lon- 
don, eight pounds five ſhillings, which is in full for wages, and all other 
| demands, for ſervice on board the ſaid ſhip, or any other tip TOW to 
5 ths ſame owners : whos my hand. 


| es e 23 
4. 5 © | Witneh, Joun en, | 


'& 


BILL DRAWN Ar Sr. PETERSBURGH. 


L 20 ticing. St. Peterſburgh, March 4, 1796. 
| ix weeks after date, pay to Mr. William Nicholſon, or his order, twenty 
pounds ſtirling, value received for the uſe of the W and ee the ſame 


to the account of your humble ſervant, 


To Mr. WiI LIM HAMILTox, Jon STEPHENSON. 
ron TNT og HTS „ f 


* 
- 
N ' 
L 
8 * * „ ws 20 1 6 p 
4 # 1 1 5 1 . 72 * 
- 1 * 8 : 
f by 4 : ; 
5 ; oo Wh” . 1 ; 1 5 4 RS x oo * 
. 3 F a ' þ & » 4 x 2 | K * 
I i 4 7 e 5 > b * : £ 1 F 
5 4 : — 
G 5 0 
a ; \ « "a 
4 _ 5 11 £ 
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KEEPING A JOURNAL AT $EA; 
' RENDERED BASY TO ANY CAPACITY. 


* i 
, T7 | 


HF great End and Buſineſs of Navigation is to ioftru the Mariner 
73 bow to conduct a Ship through the wide and pathleſs Ocean to the 
remoteſt Parts of the World, the ſafeſt and ſhorteſt Way, in Paſſages naviga- 
ble: In order to which, he muſt be able at all Times to find the Gourke and 
Diſtance from one Place to another; and to determine the Place of the Ship 
every Day; what Courſe he muſt ſteer, and how far, to gain his intended 
Port. - 8 E Tx" | : 
+ The Ship's Place at Sea, and indeed all other Places, are determined by 
_ their. Lazitudes an, tt ðͤ nt EY er? 
The Latitude of any place, is its Diſtance from the Equator, counted 
: 5 an Arch of the Meridian North and South, and can never exceed go 
rees. _ | of | 
The Equator is that Line which divides the Earth into two equal Parts, 
the one North, and the other South; being go Degrees from efch Pole. 
The Meridian of any Place is a Line paſſing through that Place, the 
Equator and Poles, and divides the Earth into two equal Parts, the one Eaſt 
and the other Weſt; or it is that Line which the Sun comes upon when. it 
is Twelve o'Clock.” Al} Places that lie Eaſt or Weſt have their different 
Meridians; one of which is called the firft Meridian, bat variouſly placed“ 
The Engliſh place theirs at London, the French at Paris, &c. and count the 
Longitude Eaft and Welt until they come to the oppoſite Meridian, which 
can never exceed 180 Degrees. C 
The Difference of Latitude is the leaſt Diſtance of the Parallels of Latitude 
of any two Places; ſhewing how far the one of them is to the Northward 
or Southward of the other. n f "YN 


* 
* F 5 * 


The Difference of Latitude between any two Places, being both North 
or both South, is found by ſubtracting the leſs Latitude from the greater; 
but if one Latitude be North and the other South, their Difference is found 
by zoning ot Entre game, y Ce ne nes 

In North Latitude failing Northerly, or in South Latitude failing South- 
'_- erly, you increaſe your Latitude; but in North Latitude ſailing Southerly. 
or in South Latitude failing Northerly, you decreaſe your Latitude, becauſe 
you ſail nearer tq the Equator from whence the Latitude is reckgned 


| Wherefore in North Latitude ſailing Northerly, or in South Latitude 


+... 


ailing 


Southerly, the Difference of ae to the Latitude left, gives the 
e PO . | Latitude 


4 


| tu tl 
Latitude in. But in North Latitude ſaling Southerly, and in South Lati- 
titude, failing Northerly, the Difference of Latitude ſubtracted from the 
Latitude left, gives the Latitude in. — 
When the Latitude decreaſes, and the Difference of Latitude is greater 
than the Latitude ſailed from, ſubtraR the Latitude left from the Difference 
of Latitude, and the Remainder is the Latitude in, and of a different Name; 
for in this Caſe it is plain that you have croſſed the Equator. 8 
> What has been ſaid, will be rendered familiar to the Learner by the fol - 
lowing Examples. Fr RO Ln 8 e 
Exam. I. What is the Difference Ex, II. A Ship from Latitude 


of Latitude between London in Lati- 291% South, fails Southerly un- 
tude 5132 N. and Rome in Lati- til her Difference of Latitude be 


tude 41 f N? | 374 Miles, what Latitude is ſhe 
| CS: DAM: Lomb? Hoo EEE: | 
From London's Lat. 51 32 N. D. M. 


Subtract Rome's Lat. 41 54 N. Latitude failed from 29 17 8. 


be mes » wet ® — 
_ S, o * , 
— 2 = __ : _— _ — —— * — . * 
. = — — — — — 7 — — _ S b >. = s n 9 = 
iT 7 2 Pp — gd — 5 jou — Rena 7 _ — —_ —_— — . — 2 = 
- - = is — "RE — -- 2 — — 7 8 
— * * 1 — — by — — — > — Jt 2 — 8 — I" 
— * — ens 7 — — — Þ — 2 - 2 8 a r 8 4 
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J — * * 0 N I * 
»* : _* 4 - *. 
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* 5 — yi ; - 7 
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or 
— — — 
- — ä — „ 
A " 
- 
— 
* 
” 


—— 


| Diff. of Lat. 374 di- | 
Remains Diff. of Lat 9 38  videdby Fe } 6148. - 
Which mult, by 60 — 
5 EC ©: 7 2 Lat. in m_— x 8. 
Gives Diff. in Miles 578 N : He! FOE 


3 3 


- "Exam. III. Required the Dif. Exam. IV. A ſhip in Latitude 
ference of Latitude between Cape 8 25 N. fails South 600 Miles, 
2 and the Cape of Good what Latitude is ſhe in? | 
lope e ES is 125 4 0 & * . 4% $5 ISLES. 7 38 ; 5 5 He 
LE. [ Dif of La 2. _ OS. 
Cape Finifterre's Lat. 42 fr N. 600 Miles, or 1 m_—— 
Cape Good Hope's Lat. 34 29 S. Subtract Lat. left 8 25N. 


Dior Lr. 97 xr be It. ia — 1 35 8. 
, EA | 4 60 | | i 2 ; — ; 


— — 


= 
* 


In the laſt Example it is plain, that as the Difference of Latitude is 
more than the Latitude left, the Ship muſt have croſſed. the Equator, and 
conſequently have come into South Latitude. 3 | 
Note. When one of the Places has no Latitude, or is upon the Equator, 
then the Lat. of the other Place is their Difference of Latitude, and is always 
reduced into Miles, by multiplying by 60, becauſe 60 Miles make a De- 
gree of Latitude. 


Ihe Longitude of any Place is its 88 from the fiſt Meridian, reck · 
oned upon the Equator, in Degrees Eaſt and Weſt, until it comes to the op- 


poſite Meridian, and can never exceed 180 Degrees. 


Difference of Longitude, is an Arch of the quator, intercepted between 
the Meridian of two Places, ſhewing how far — of them is to the Eaſt ward 
or Weſtward of the other. OH 3 
Ide Difference of Longitude between two Places, being both Eaſt or both 
Weſt, is tound by tubtracting the leſs Longitude from the greater; but if one 

be in Eaſt, and the other in Weſt Longitude, the Difccence is tound by ad- 
dung both Longitudes together. 


WAS: WEE 1-5. 4 
: N * 3 my. 


YG 


#7 
| | Therefore in Faſt Longitude ſailing Eaſterly, or in Weſt Longitude filling 


the Longitude in. 


Weſterly, the Difference of Longitude added to the Longit e left, gives * ; 


But in Eaft Longitade failing Weſterly, ew Weſt Longitude ſailing 
Eaſterly, the Difference of Longitude ſubtracted from the Longitude left, 


gives the Longitude in. 


When a Ship fails Eaſt or Weſt until ſhe paſſes the oppoſite Meridian, ot 
180 Degrees, ſhe changes her Longitude, or comes into a Longitude of a 
different Name: and then the Longitude made ſubtracted from 360 Degrees 
gives the Longitude in, and of a different Name with the Longitude left, 
as may be ſeen by the following Examples, © | oo e 


Exam. I. What is the Differ- 


ence of Longitude between Cape 
Finiſterre and Antigua? Ri * 


Antigua's Long. 5 


Dit. of Long. * 03-37, ; 
ab 60 
Diff. in Miles 31517 


Exam. III. What is the Dif. 
ference of Longitude between 


Barcelona and Liſbon ? hy 

_ | hk M. 
Barcelona's Long. 2 18 E. 
Liſbon's Long. 9 31 W. 
Diff. of Long. he 5 


„ 


61 4 W. 
Cape Finifterre's Lon. 9 14 W. 1 
„ Cape Charles Long. 76 W. 

„ 6 40 


SC the 
o as; $58 F 
LES : NE 
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Exam. V. What is the Differ. 


ence of Longitude between Bo- 
tany Bay and the N. point of St. 


CY 


Chriſtopher's ? jo 
V D. M. 
Botany Bay's Long. 151 20 E. 
St. Chriſtopher's Lon. 62 42 W. 
- 2 i ; 214 8 8 
Exceeds 180 360 
| Diff. of Long. +4-:b40 58 


Exam, IT. A Ship from Cape 
Charles in Long. 76® 7' W. fails - 


Weſtward until her Difference uf 


Longitude be 400 Miles, what 
Longitude is ſhe in? „ 
„„ 


Diff. of Lon. 4 W. 


rn 


Exam. IV. A 1 from 15 
40 E. Long. ſails Weſtward till 
her Diff. of Long. be 29® 15, 
what Longitude is ſne in? 


1 D. ee 
ong. lelt 15 40 E. 
Diff. of Long. 2 15. 
Long. in 11 35 W. 


Exam. VI. A Ship from Long. 
1609 20' W. fails Weſtward till 
ſhe differs her Longitude 419 20', 


What Longitude is ſhe in ? | 
D. M. 

Long, left 160 20 W. 

Diff. of Long. 41 20 W. 

/ N 5 * 

101 4%f 

360 0 

—— — —u———. 

Long. in 158 20 E. 


—— cw 


Here it is plain that the Ship has croſſed the oppoſite Meridian, and 
therefore has come into a Longitude of a different Name. RN 
In failing due North or South, the Ship changes her Latitude oo. and 


failing due Eaſt or Weſt her Longitude ; but ſailing upon any other 


ſhe muſt change both Latitude and Longitude, 


ourſe, 


B 2 


- . 


e 


. . Hence it follows, that in every Place the North Poi 


ke kh | 


- Ships at Ses are digected from one Place to another by Means of an Inftru- 
ment called the Mariner's Compaſs.  _ r 
The Mariner's Compaſs is an Artificial Repreſentation of the Horizon of 
every Place by the Means of a circular Piece of Paper, called a Card, divid- 
ed like the Horizon into Degrees and Points, which are called Rhumbs. 
This Card being properly fixed to a Piece of Steel, called the Needle, that 
has. been touched with a Loadſtone, all the Points of the Card will be directed 
towards. the correſpondipg Point of the Horizon. 


nt of the Card ſhews 
the Poſition of the Meridian at that Place, and ſome one Rhumb or Point 
of the Card will coincide with, or be directed along the Track that makes 

any given Angle with the Meridian; conſequently, by the Help of the Card 

ox Compaſs, a Ship may be kept in any propoſed Track or Courſe. | | 
A Rhumb Line, or Point, is a Right Line drawn from the Center of the 
Compaſs to the Horizon, and is named from that Point of the Horizon 


* 


it falls in witb. | 


** The Courſe is the Angle which any Rhumb Line makes with the Meri- 


dian, aud is ſometimes reckoned in Degrees, and ſomeiimes in Points of the 


| Compaſs; ſo that if a Ship ſails upon the ſecond Rhumb or N. N. E. the 


"Courſe is 22 Degrees 30 Minutes: And fo for any other, as in the follow- 
ing "able, which the Learner ſhould be fo well _— with, or the 
"Compaſs, as to be able readily to tell how many Points any Courſes or 
Nhumbs are diſtant from the Meridian, or from the Parallel. Fs 
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Cer © 
Tur MARINER's COMPASS. 


A Table of the Angles which every Paine and Quarter Paint of the Conpajs 


makes with the Meridian 


5 Pots, D. VI. Feen. 1. ivi. Tess. . Coins. . * 
1 249 2 1 25.19] 4 47 4% 6 4 | 70-19) 
$437] 2 2 | 28 7114 2 | 59:37 © 73.7 

2 8.26 2 4 30.56 4 2 53-26] 6 2] 75 55 

9 1.15.3 133-4515. 56507 78-45] 
114.43 136345 4 | 59: 407 4 | 81-34 
3 T4402 4 © | $9-221| &- 4-1 01:6a+7 $1 a5 
| 1 4] 2941] 3 | 42115 43 | 6442] 7 4 | 87]. 
EO 22 34 45. 6 07.39] 8 W 


| «C'S 
The Uſe of the Tables of Difference of Latitude and 
Departure in working any of the Cafes in 
PLANE S$ALLUING. 
Pie SAILING is the Art of Navigating a Ship upon Principles 
| . deduced from the Notion of the Earth's being an extended Plane, 


| which may anſwer very well in ſhort Voyages near the Equatdr, and ad- 
mits of fix Caſes, which we ſhall work by the Tables of Difference of La- 


titude and Departure. 6 „„ 
W. Dep. . | N. 2 Dep. E. 3 
2 21 7 . 45 | - "7 ar . 
| C. 1 3 a} | 
> | * 7 : * 4 1 
"OL * _ ; * Wa „ | 4 
. . Dis 
| 2 7 ; ES, BD 
; 5 2p, >. FOE I 
i; 5 ©, ' > o 1 
; | (99 | 
ö 2 , ; 3 
5 F 
8 4 "ay 2) 
922 8 3 . Y ** ö 
N . ; 2 
2 5 . . 2 * 2 
8 . 


W. Dep. | 1 | Dep. E. 
Note. Eaſting or Weſting in Plane Sailing is called Departure; North- 
ing and Southing, Difference of Latitude, — the Point or Rhumb the Ship 
fails upon, is called the Diſtance. The Angle which that Point makes 
with the Meridian, is called .her Courſe: and what that wants of go De- 
grees or 8 Points is called the Complement of the Courſe ; conſequently the 
Courſe and Complement of the Courſe is always 8 Points, or go Degrees; 
ſo that ſubtracting the Courſe from 8 Points, or go Degrees, leaves the 
Complement of the Courſe. | | 
In theſe Tables, the Courſe, if lefs than 4 Points or 45 Degrees, will be 
found at the Top of the Tables; but if it be more than 4 Points or 45 
Degrees, it will be found at the Bottom of the Tables; and in every Page 
there are five Columns for Diſtances, marked Diſt. #hich contains 66 
Miles in each Column, the firſt beginning at 1, and ending at 60; the 
ſecond beginning at 61 and Ending at 120; and ſo on to 300 Miles Diſ- 
tance; and to each of theſe Columns of Diſtance there belongs two other 
Columns, ſhewing the Difference of Latitude and Departure to any of thoſe 
Diſtances; marked Lat. and Dep. in which you are to obſerye, that if 
your Courſe be found at the Top of the Tables, then you are to take out 
the Difference of Latitude and Departure as they are marked at the Top; 
but if your Courſe be found at the Bottom, then you are to take them as 
they are marked at Bottom, Re 
When the Courſe is given in Points or Quarter Points, you muſt make 
uſe of the Table of Difference of Latitude and Departure, calculated for - 
Points, &c. but when it is given in Degrees, or where it is not given at all, 
ydu muſt make uſe of the Table of Difference of Latitude and Departure, 
calculated for Degrees; or ſearch in both Tables until you finda Ro 1 
e — 9 Latit 


Latitude and Departure nearly correſponding with your Difference . of 
Latitude and Neparture given; or with the Difference of Latitude or De- 


parture and Diftance given ; and then the Conrſe will be found in its N 
Column, either at the Top or Bottom. 


2 T6 XF.9 I on x 
Cunt and 2 given, to find the-Difference of Latitude ard Departure 


. 


A Ship ſails N. N. E. 241 Miles, I demand her Difference of Latitude 
and Departure ? 

Rule, Find the Courſe among the Points or Degrees, eithes at the Top 
or Bottom, and find the Diſtance in its Column; oppoſite to which will be 

found the Difference of Latitude and Departure in their Columns. 

Thus having found the Courſe, which is two Points, in the Table for 
Points, I find my Diſtance 241 in the Column for Diſtances, and right 


ainſt that I find 222, 7-Tenths for my e of Latitude, and 177 55 
Ten ths for my nn 


a Note. In all Cafes, if the given Side or Sides be in Miles or Miles ol 
"Tenth of a Mile, then the Sides found by the Tables will alſo be in Miles; 
but if in Leagues, then the Side or Sides found will alſo be 1 in . 


. 


C curſe a as Di me of Latitude given, to find the Di iPaxce ra run 2 22 . 
| A ; the Meridian. | 


* 


% K AM Þ ODE 


Tf a ſhip fails S. 48 Degrees Weſt, till her Difference of Latitude 5 79 
Leagues, I demand her Diſtance and Departure ? 

© . Rule. Find the given Courſe at the Top or Bottom of the Tables, either 

among the Points or Degrees; and in that Page, and right againſt the Dif- 
| ference of Latitude, taken in its Column, ſtand the Diſtance and Departure, 
in their Columns, 


Thus, the Courſe is 48 Degrees, which I find at the Rottom-of the Table 
of Difference of Latitude and Departure for Degrees; and in the Column 


marked with Latitude at the Bottom, I look for my Difference of Latitude 
9, the neareſt to which is 78.9 Tenths, oppoſite to which ſtand 118 in the 


iſtance Column, and 87, - Tenths in the Ro pode Column, which is the 
Diſtauce and Departure required. | 


0-148 18 m | 
ug and Departe given, to find the i Hance and Di Sorece of . 


EXAMPLE. „ 3 


If a fa Ship fails N. E. by E. 1 E. from a Port in 3 . Us We 
South Latitude, until ſhe departs from her firſt en 412 Miles, what 
is her Diſtance ſailed, and Latitude in? 

Rule. Find your Courſe, which is 5 3 Points as baſes. then Loo in 
ſome of the Departure Columns belonging to that Courſe for your Depar- 
ture, or the neareſt thereto; the Diſtance and Difference of Latitude anſwers 
| to that Departure will be found in their reſpective Columns. 
e in any Caſe, where the given Side is too large to be found in the” 
Tables, divide it by 2, 3, 4, or any other convenient Number, that will 
95 * I ſmall * to be be found in the Tables; 5 _— then the required 


vides, 


+ 


8 : : 8 
” - 3 
825 - * ( ) 


mouft never be multiplied or divided. 


> a | £7 
Fhus N. E. by E. 2 E. being 5 2 Points, which I find at the Bottom of the 


Page; and then look into the Departure Column for Half my Departure 
206, (the Whole being too large to be found in the Tables) and find 228 
for the Diſtance, and 97, 5-Teaths for the Difference of Latitude, which 
being doubled,” gives the Diſtance 456, and the Difference of Latitude 195. 
Now, fince the Ship has failed from a South 3 * e 


From the Latitude failed from 3 7 58 


obtract the Diffetence of Lat. 195 Miles, or „ <p 


— 125 - * * 
O O 
. 4 


Digance and DiFerence of Latitude given, 70 find the C ourſe and Departure. 


' Sappoſe a Ship ſails. bern cen the North and Weſt until her Diſtance be 256 


Miles, i” ber Difference of Latitnde be 211,4, what is her Courſe and 
rture | : . 


ole. Seek in the Tables, till a ,ainft the Diſtance taken in its Column. . 
be found the given Difference of Latitude in one of the following Columns, 


and adjoining to it ſtands the Departure, which, if lefs than the Difference 

of Latitude, the Courſe is found at the Top of the Column; but if greater, 

the Courſe is found at the Bottom. | 5 
Now taking the Diſtance, I ſeek e mn 

which I find ſtanding together under 40 Degrees; oppoſite to which ſtanas 
177,45 and as my Difference of Latitude is more than my Departure, I find 


my Courſe at the Top, which is 40 Degrees. Now to reduce this Courſe 


into Points, 1 look into the Table following the Compaſs for the neareſt to 


it, which is 399 22; oppoſite to that ſtands 3 + Points; and as my Courſe 
_ is between the North and Weſt, I ſet down N. W. dy N. 1 W. which is 


my Courſe nearly. | 
„. hot 
ON Diflance 26 Departure given, to find the Courſe and Di pen : of L atitnde. - 


RY r ® ag we ENS 
„From Latitude 02 13'N. a Ship, in failing between the South and Eaſt 


98 Miles, makes her Departure 82 Miles; what Courſe did ſhe ſteer, and 


what Latitude is ſne in? | LE i RL SD ae Sas 
Rule, Seek in the Tables, till againſt the Diſtance taken in its Column 
be fourd the given Departure in one of the following Columns; and adjoin- 
; which, if greater than the De- 
parture, the Courſe is found at the Top of the Column; but if leſs, the , 


ing to it ſtands the Difference of Latitu 
Conrſe is found at the Bottom, N bd BY Gy 
Now fecking till againft the Diſtance 98 ſtands 82, the neareſt will be 
$2,2, ſigned Departure at the Bottom ; and here the Difference of Latitude 


is 53/4, and the Courſe is 57 Degrees: But wiſhing to find them ſtill nearer, 


worn to ibe Table of Points, and there againſt Diſtance 98 ſands 81,5, 


I > . 2 , 43 * — q 
; 8 9 5 : 
* 
7 


—— 


The Difference being nothing, ſhews that the Ship is upon the Equator. 


Diſtance 276 ftands 21 1,4 5 


Sides, when found, muſt be multiplied by the ſame Number; but the Courſe | 


/ 


to) Os 
and 54,4; and as 81, is found in the Column ſigned Departure at Bottom, 
I there find my Courſe to wy Shin therefore, fince the Ship has ſailed 
tal 


| between the South and E. e S. 57 E. or S. E. by E. for my Courſe. 
Now, from the Latitude ſailed from 50% 13', take the Difference of 


Latitude 54, becauſe failing Southerly, and these remains 49” 19“, the 


Latitude in. Note, When the Tenths are under 5, they are 
omitted; but if above 5, one is allowed for them. | 


| CASE vt, 1 | 
Difference of Latitude and . here given, io find the direct Come and 
Mauce. | 


1755 EXAMPLE. 
A Ship in Latitude 402 10˙ North, is bound to a Port in Latitude 412 
2' N. the Departure between the two Places is 33 Miles Eaft; I demand 
upon what Courſe ſhe m uſt fail, and how far, to gain her intended Port ? 


From the Latitude the Ship is bound to 41. + 
Subtract the Latitude the Ship ſails from 40 10 N. 
o 52 Miles, 


Seek in the Tables till the given Difference of Latitude and Departure are 
- Found together in their reſpective Columns; then right againſt them will 
be found the Diſtance in its Column; and the Coutſe ſtands among the 
og ot Points at the Top or Bottom of the Column where the Difference 
of Latitude and Departure were fo unc. To 
Now taking the Difference of Latitude 52, and Departure 33, I find that 
the Numbers ſtanding together neareſt to theſe are 52,6 and 32,9 ; and the 
Diſtance anſwering to theſe is 62, and as my Difference of Latitude is 
reateſt, I find 32 Degrees at the Top for my Coutſe; and fince the Shi 


ails between the North and Eaſt, the Courſe is N. 329 E. or N. E. by N. 


neareſt, Diſtance 62 Miles. 


Having learned theſe neceſſary Caſes concerning a ſingle Courſe, the 


next is a compound Courſe, cemmonly called a Traverſe. _ 
A Traverſe is when a Ship, meeting with contrary Winds, ſails upon 
ſeveral Courſes. a 8 1 
To reſolve a Traverſe, is to reduce or bring the ſeveral Courſes into one; 
the Courſes are known by the Compaſs; and the Diſtances by the Log; 
which in common Voyages, is heaved once in two Hours; but in Ships of 
War, of ſailing to the Eaſt-Indies, every Hour. | 
In the Steerage, or ſome convenient Place in the Ship, there generally 
| — a Table, called the Log- Board, divided into Seven Columns. In the 
Firſt are written the Hours of the Day. In the Second, the Knots the Ship 
runs during Half a Minute; each of theſe Knots bears the fame Proportion 
to a Sea Mile that Half a Minute does to an Hour; conſequently, ſo many 
Knots the Ship runs in Half a Minute ſo many Miles ſhe runs in an Hour. 
Jn the Third, the Fathoms; Ten of which ought to make'a Knor. In the 
Fourth, the Courſes ſteered by the Compaſs, In the Fifth; the Winds. In 
the Sixth the Lee- way. And in the Seventh, the TranſaQtions of the Day, 
as in the following 'Table. Every Day at Noon the Log-Board is tranſcribed 
into the Log. Bock 
Board; and the ſeveral Courſes be ng corrected for the Lee-way an 
riation, ond the Diſtance run upon each Courſe being ſer down in the Tra- 


verſe Table, ſhews what Difference of Latitude and Departure the Ship has | 


made during the laſt 24 Hours; and from thence is found the Latitude and 
| Longitude the Ship is in. The Operation is called Doing a Day's Work. 
| LOS: 3 | I 


„which is divided into Columns, exactly e 


Lon, 
% Ihe: L OG BOARD. .:. » 


2 8 


| — 1 * 5 © rc J * hon N 18 , IJ ? 4 
| H. * r. Courſes. || Winds. lee. Tranſactions. 


| way. 


Ned. N. 1 . 

4 85 | 

$1.51. T8. 

„ . | | . 
N. E. N. N. W.. einne Gales and 
3 + 8 N 8 . Cloudy Weather; at 8 

14 | [HA. M. ſaw ſeveral 
„ II [Ships to the Weſtward, 

1 6. $$:3 „ e . ; ' 

8 5 5 | . W. by S. W. N. W. ; 1 Z 5 : 
F a | 2 | | 


Having placed the Courſes and Diſtance run upon each, I begin with 
the firſt Courſe, S. W. by S. which is 3 Points, and the Diftance run upon 
it being ſummed up, is 21,5, or an Half; which being doubled (becauſe the 
Log was hove every two Hours) is 43. In like Manner proceed with the 
other Courſes, and then find the Difference of Latitude and Departure for 
teach Courſe and Diſtance. ' _ oy, Er, 
When the Courſe is to the Southward, the Difference of Latitude, when 
found, muſt be ſet in the Column marked S. or South; but if to the 
Northward, in that marked N. or Norch; likewiſe when the Courſe is to 
the Eaftward, the Departure muſt be ſet in the Column marked E. or Eaſt; 
but if to the Weſtward, in that marked W. or Weſt, Thus the firſt Courſe 
being S. W. by S. the Difference of Latitude belonging to it is ſet under 8. 

und Departure under W. as in the following Table 


The TRAVERSE TABLE. 


th n * _— 


Courſes. | Dit. | N. | 8. k. | w. | 


# 


—— — 


358 | |} 239 


8. W. by 8. 43 nas £ 1 
N. by E. 45 31.8 „ 
S. W. by S. 27 22.4 15.0 


— — — — 


| PI; | 31-8 | 31-8 31.8 
- | » | g 


— —— — 


Dig of Let. S. 264. Dep. W. 9.1 | 


© Here the Weſtings being greater than the Eaſtings, the Difference ſhews 
how far the Ship has got to the Weſtward ; and the Southings being greater 
than the Northings; ſhew how far the Ship has got to the Southward of the 
"Place ſh fer out from. 5 F : . „ 

IO e | 
e 


1 i; * ; . - * 75 . 1 
9 * | . 
"EXAMPLE 
WW 37 2 3 w 
fl «x 1 x , 8 * : 
oF e 


* A 8 2 ＋ 
xv »f * 4 p * * - — „ . 
— F 


. 4 


k X A 11 P L „ 


A Ship fiom the Lizard in Latitude 490 57/N. is bound to a Fort in La- 
titude 10 49 N. whoſe Departure from the Lizard is 162 Miles Weſt, 
a e NW ky N. e as per 145. viz, S. 8. W. 54 Miles; W. by 8. 
7 N N. W. by N. en N . E. by E. 69 Miles; N. N. W, G0. 

iles. 

Required the direct Courſe and Diſtance made good upon theſe ſeveral 
Courſes; the Latitude the Ship is in, and what Courſe ſhe mult ſteer, and 
how far, 10 gain her intended Point? 

begin wich the firſt Courſe; S. S. W. or Points, under e in the Ta- 
bles, and oppoſite to the Diſtance 54 Miles, ſtands 40, 9 for my Difference of 
Latitude, and 20, ) for my Departure; and as the Courſe is between South 
and Weſt, I ſet the Difference of Latitude in the Column marked S. and the 
Departure i in the Column marked W. In like manner I proceed with each 
Courſe and Diſtance; which being found as above, will ſtand as in the ſol- 
. Traverſe Table: : 4 LY 2 


4 


7 Courts. -Dift. | N. 8. E. | W. 
> S. K W. 54 Pe 
W. by S. | 39 e 
1 1 3323 %% + 
1 E. by E. 69 | 38,3 | | $7-4 |- K 
1 N. N. W. 1 60 554 | 3H © i | 23, f 2 
4 of —— — — — Th 
| e THAO 95.85 57.4 fo, | 
1 9 * ö | X $T»$ | 4 | 57˙4 . 8 
oe | pig of of Lat. Wade) "69, 5 Pep. Weben 46, 


Having laced them as above, I add up all the Northings, Southings, Eaft- 
ings, and eſtings, ſeparately, and fer down their reſpective Sums at the 
Bottom of each e ; and as the Weſtin 85 are greater than the Eaſtin 
I ſubtract the one from the other, and the Difference, 46, 7, ſhews that 2 
Ship has departed ſo much Welt of her firſt place. 
: iT gain, the Northings being greater than the Southings, 1 ſubtract the 
Les f trom the Greater, and the Remainder, 69,5, ſhews how far the Ship.1 is 
Northward of her firſt place. | 

Now having the Difference of Latitude 69,5, and the Departure 46.7, : 
made good upon the ſeveral Courſes, Lſeek in i the Tables until they are found 
ſtanding together in their reſpective Columns, the neareſt to which is 69,6, . 
and 47, ſtanding together under 34 Degrees; and againſt them ſtands 84 
for the Diſtance. Hence the Courſe mage good upon the ſeveral Courſes, 
| is N. 3 4 Degrees W. or N. W. by N. nearly, and Diſtance 84 Mike, 149 


. To find the direct Courſe and Diftance. zo the intended Pore... 


'T6 . Latitude leſt 49? $7 N. add the Difference of. . 
69, or 1 Degree 9 7 | K * the Latitude i in, 


From the Lat. of the arture hetween is 
intended Pore”: CA SK; 49. N. gr Ain 1 16 v. 
Subtrac Lat. in 20 4 e 6 N, o Lebe Dip. inde! 43 I's «vox W. 1 


i 32 he SY! 
BiE. of Lat. between Po . 5 er en 12 e 


Wen and Port. 11543 


5 CL 
; * 


Tk 


v 


Tbe Uſe of the Tables of Difference of Latitude and Departure 


itequnes⸗ 
4 8 5 
o s / 1 3 


tn) 


With Difference of Latitdde 43, and Departure 116,3, I feek in the 
Tables till they are found ſtanding together in their reſpective Columns; the 


neareſt to which I find ſtanding over 69 and 70 N which, being added 
| e Co 5 


together, is 139 Half that Sum is 69 30“ urſe, and Half the 
tances belonging to theſe Courſes, is 123 Miles. Co ES. 
Hence the direct Courſe from the Ship to her intended Port is N. 69% 

30 W. or nearly W. N. W. 2 W. Diftance 123 Miles, | | 5 


; | F | Another Example to exerciſe Traverſe Sailing. | 
A Ship in the Latitude 175 100 N. is bound to a Port in the 13 of 
13* 100 N. the Departure being 180 Miles Weſtward, ſails theſe Courſes ; 
8. W. by W. 27 Miles; W. S. W. 4+ W. 30 M. W. by S. 25 M. W. by 
N. 18 M. 8. S. E. 33 M. 8. S. E. 1 E. 27 M. S. by E. 25 M. S. 31 


M. 8. S. E. 39 Mi / 


eee eee ant ode Courſe and Diſtance to the | 
| 2 The prefent Latitude is 14 21' N. Courſe 8. 62 W. or 8. W. 
. + W. and Di ; FN | 


150 Miles. 


f 


2 — — W * „ _ — — 


— 


in working the moſt uſeful Caſes in MERCATOR's and Mip- 
DLE LATITUDE SAILING. | 


P PLANE SAILING the Earth was confidered as a Plane, repreſent. 


ing a Bowling Green, having the Meridians parallel to each other, and, 
conſequently, the Degrees of Longitude equal in all Places; but this canno 

be true, as the Earth is a Sphere or Globe: For, 5 

. As the Meridians are great Circles on the Globes, 2 the Equ. or, 
aud meeting at the Poles, it is plain that any two of theſe Circles muſt be 


- Farther aſunder the farther they are from the Poles; and the greateſt Diſtance 


between them will, be upon the Equator, which is equally diſtant from each 
Pole, and there the Diſtance is 60 Miles; but in the Latitude of 60 North 
or South, the Diſtance is no more that 30 Miles. 55 | 
The true Place of a Ship at Sea depends now its Latitude and Diſtance 
from ſome noted Meridian ; and fince the Meridian Diſtance, that is, the 
Diftance between two Meridians, varies in every Latitude, it is therefore ne- 


ceſſary that this Diſtance ſhould be reckoned in ſome fixed Latitude, and 


where the Degrees are of the ſame Magnitude, which can be no where but 
upon the Equator. | . 


— 


tude, and be able to aſcertain the Ship's Place at Sea, we muſt have 


Now, in order to turn this Meridional Diſtance, or Departure, into Longi- 
| . ta Middle Latitude, or Mercator's Sailing, where the Earth is con- 


ered as a Globe, The principal Cafes are as follow: :- | 
Note. In working all Cafes in Mercator's Sailing, we muſt make Uſe of the 


Table of Meridional Parts, which are Numbers, ſhewing how fac each De- 


ree and Minute of Lat. is enlarged, fo as to keep a due Proportion with 
the Decreaſing of the Degrees of Long. in every Lat. Therefore, to find 
the Meridional, or an 2 Difference of Latitude, between any two 
Places; firſt, io the Table of Latitude and Longitnde, find the 8 of 
the given Places; with which ſeek for the Degrees on the upper Part of the 
| ; and in the right or left Hand Columns, for 
Minutes, marked at the Top with M. oppoſite to which, and under the 
Negroes, are the Metidional Parts; and then add, or ſubtract, as the Caſe 


H „ 


* * » * 1 
1 1 ; ? 

4 * : £7 8 t 2 * 0 : * X 
13 1 ; "F302 nd 

0 . 5 — 7 7 ; 18 1 5 : 

& A 1 1 * wh 7 4 23 1 . 
* e i 9 5 
, # 
we > 4% of 3 
, 8 


1 * : ; 9 " : 
6 = 46 gt + pn 
— | 8 . 
- 6 2 


„ 

Thus, ſuppoſe the Meridional Parts belon ing to the Latitude 'of Cape 
Clear in Ireland were required? Firſt, find the Latitude of Cape Clear, 

which is 51 18* N. then, in the Table of Meridional Parts, ſeek 519 at the 

Top, and 13 in the Side Columns; oppoſite to that, and under 519, ſtands 

88, the Meridional Parts required. The ſame may be obſerved of any 
Number of Degrees and Minutes required, | | | 5 

To exhibit, at one View, theſe different Kinds of Sailing, I ſhall ſhew ” 
how to work the following Caſes, by Mercator's and Middle Latitude Sail- 
ing, in oppoſite Columns in the ſame Page; leaving the Mariner to chuſe 
which of them be thinks proper to find his Difference of Longitude by. 


.GASE hb: 


| The Latitudes and Longitudes of two Places given, to find the direct Courſe and 
55 Diftance between them. : 


7 TF 

What is the Courſe and Diſtance. between Cape 8 in Ireland, and 
St. Mary's, one of the Auotes :::: e 

D. M. 53 | AL | D. M. D. M. 

Cape Clear's Lat. 51 15 N. Mer. Parts 3593 Longitude 9 soW. Latitude 51 45N. 

St. Mary's Lat. 37 N. Mer. Parts 2393 Longitude 25 6W. Latituds 37 N. 


Diff. of Lat. 14 15 Mer.Dif. | 1200 Dif. of Lo. 15 16 Sun's Lat. 88 15 
0 wk | 


x of Lat. 2 | 
3 — — ä ( —U BO ; — Mid. Lat. 2 44 7 


5 45 53 


e 7 I The Complement of Mid. Latit. 
The Difference of Longitude tobe to be worked as a Courſe, and the 


By viewing the Figure it will Difference of Longitude is reduced 
evidently appear, that by N into Departure, by adding both 
the Difference of Latitude, the Dif- Latiſudes together as above, and 
ference of Longitude will bear the ag Half their Sum for a Mean. 
fame Proportion to the Meridional or Middle Latitude; this Middle 
Difference of Latitude, that the pro- Latitude ſubtracted from go Degrees, 
per Difference of Latitude bears to pros the Complement. of Middle 
the Departure, and the Courſe on- Latitude; with this Complement 

figues the ſamwe. _ - laketiasa Courſe, and the DIO 


& 


P 3 K 2 8 8 R 5 5 Ln click 4 4 _— 4 
— n ——— ———— 
r ae dd ——————— = 


„ — 


q 


* *Therefore, ſeek the Meridional | 


Difference of Latitude and Differ- 


ence of . Longitude together, as if 
they were really proper Difference 
of Latitude and Departure, and the 


Courſe will be found among the 


Points or Degrees, as in Caſe VI. in 


Plane Sailing. of 
Then with the Courſe and proper 


Difference of Latitude, find the Diſ- 


tance: 


Thus, taking the one Tenth of 
120, the Meridional Difference of 


Latitude, and 916, the Difference of 

Longitude, viz. 120 and 91, 6, the 

neareſt Numbers to theſe ſanding 
together in the. Tables, are 120, 


and go, q under 37 Degrees, which 


; "Then with the Courſe 37, and 


ane Fourth of 855 the proper Dif. of 


Lat. 213, TI find the-neareſt Num- 
ber to tkis is 214, ſtanding: in Lat. 
Column, the Niſtance to which is 
268, and being multiplied by 4, be- 
cauſe the Difference of Latitude was 
divided by 4, gives the Diſtance 


1072. 
1 9 the direct Courſe is S. 375 
W. or nearly S. W. by S. W. Diſ- 
tance 1072 Miles. | 
By Logarithms the Courſe is 37? 
22, and Diſt. 1076 Miles. p 


34', and 


4 


of Longitude as Diſtance, find the 
Departure as in Caſe I. in Plane 
Having the Departure and the 


proper Difference of Latitude, the 
Courſe is found as in Caſe VI. in 
Plane Sailing. 


Thus, taking the Complement of 
Middle Latitude 45 53/, or 46 De. 
grees, as a Courſe, and one Fourth 
of my Difference of Longitude 916 
=229, as Diſtance, the Departure 
anſwering to theſe. is 164,7, which 


. e by 4, gives 658,8, the 


parture; then with one Fourth 


of the proper Dif. of Latitude 855, 


and Departure 658,8, viz. 213,7 
and 164,7. I ſeek in the Tables, and 
_ the 3 to __ 
ſtanding to r are 213,C, an 
166, 8 38 NT 2 
which, in the Diſtance Column, 
ſtands 271, this being multiplied by 
4, gives 1084. | 
ence the direct Courſe is S. 380 

W. or nearly S. W. by S. 4 W. 
Diſtance 1084 Miles. 

By , ve ee Courſe is 37 

iſtance 1077.5 Miles. 


* 


5 A 8 * 1. 
The Courſe and Difference of Latitude given, to find 


the Diftance an Difftrenc FI 


EXAMPLE I. 


© A Ship fails from the Lizard, and makes her Courſe 8. 
S. W. by S. 2 W. and then by Obſervation is in Latitude 4 


quired her Diſtance and Difference of Longitude ? 


Buy Mercator's Sailing. 


Lizar?'s Late 49 57N. Mer. Parts 3470 
Lat. in 45 41N. Mer. Paris 4074 


mn. 1 


Diff. of Lat. 


* 26 Mer. Diff. of Lit. 467 


Piz. in Miles 26 | 
z Rule. With the Courſe among the 


Pegtets, and the Difference of Lati- 
tude, ſound in the Column of Lat. 


fin i the Diſtance in its Column, 


Fe 31 N. Re- 


- 


+ By Middle Latitude Sailing. 
| NY D. M, | 


Lipard's Lat. 49 57 N. 
Lat. . 44 31 N. 
Jenn Latitades 2) 28 
Middle Lats 47 44 
Com. Md. Lat. " BEA 


| Gen To REP, 
Rule. With the Courſe and prope 
Diff. of Lat. find the Diſt. and De- 
parture in their Columns ; then 0 
| lor 


* 


# 


x (.is ) | 


Wich the Courſe among the De- 
gtees, and the Merid. Diff. of Lati- 
tude in the Lat. Column, the Dif- 
ference of Longitude will be found 
in the Departure Column, * 
Thus, under the Courſe 31 Degrees, 


and againſt Half the Diff. of Lat. 133, 


"ſtands 171 in the Diſtance Column, 
that doubled gives 342, the Diſtance. 
Under the ſame Degrees, I look in 
the Lat. Column for Half my Me- 
ridional Difference of Latitude 198, 
againſt that in the Column of Depar- 


for the Com. of Mid. Lat. among the 
Degrees, as if it was a Courſe, and 
your Departure in its Column, oppo- 
ſite to which, in the Diſt. Column, 
will be the Difference of Longitude. 
Thus, under the Courſe 329, and 
againſt Half my Diff. of Lat. 133, in 
its Column, ſtand Diſt. 171, and 
Dep. 107-7 ; theſe * doubled, 
ive 342 for the Diſt. and 215.2 tbe 
3 then in the Dep. Column, 
under 429, the Com. of Mid. Lat. I 
look for Half my Departure, the 


ture ſtands 160, 5, doubled is 321, the neareſt is 107.6; oppoſite to this in 

Difference of Longitude. the Diſt, Column, ſtands 161, which, 
EE . D. M. 1 gives 322, the Diff. 

Lizard's Long. 5 14W. of Longitude, nearly the fame as 

Diff. of Long. 321, or 5 21W. before. | 

; — remand . D. M. 

Long. in 10 35 W. Longitude left 14 W. 

Ws C — Dif. of Long. 322, or : 22W, 

e „ 


The Canſe and Diftance given, to find the Difference of Latitude and Difference + 


of Longit udes 


. I X AH > ws ih 
A Ship in Latitude 42 300 N. and Longitude 180 31, W. fails S. W. by 
S. 591 Miles. What Latitude and Longitude is ſhe in? . 


By Mercator's Sailing. 

Rule. With the Courſe found in 
the Table for Points, and Dift. find 
the Difference of Latitude, and La- 
tirude in, and Meridional Difference 
of Latitude; with the Courſe, and 
| Meridional Difference of Latitude, 
taken in the Column of Latitude, the 
correſponding Departure will be the 
Difference of Longitude. 
Thus under the Courſe 3 Points, 

and againſt one-Tenth of the 'Dif- 
"tance 59, in the Latitude Column, 
ſtands 49,1, this multiplied by 10, is 
491, the Difference of Latitude. 


Ihen, 

Lat. lefe 42 30 N. Mer. Parts 2822 

Diff. 491, or 8 11S, 1 
234 nN. Mer. Parts 2194 


185 Now wah one Fourth of this Me- 
ridional Difference of Latitude 1 57, 


By Middle Latitude Sailing. 

Rule. With the Courſe tound 
among the Points, and Diſtance, find 
the Diff. of Lat. and Dep. then find 
the Lat. in, and Com. of Mid. Lat. 
in the Table for Degrees, and the 
Dep. in its Column, and the correſ- 
nding Diftance will be the Dif- 
ference of Longitude, 
Thus, under the Courſe 3 Points, 
and againſt one-Tenth of the Dif- 
tance 59,1, ſtands Diff. of Lat. 49,1, 
and Dep. 32,8, theſe being multi- 
lied by 10, gives the Difference of 
titude 491, and Departure 328. 


* 


Then, 

Lat, left F 
Diff. of Lat 491, or 38 74 
Lat. in 34 19 N. 
Sum of Latitules 2) 76 49 

Mid. Late 38 24 
Com. Mid. Lats 51 36 


Found in Delile oe Latiende for 

3 Points, the Departure correſpond- 

mg to it, is 105, which bein dl. 

a is 420, the Difference 
gitude, 


DM. . 
Long. len 5 18 31 W. 
ke 420, or 18 W. 
2 | 1 W. 
-- Loaf There Wanne a in 
the Diſtances, the neareſt Number is 

e A S'E 


tw) 


the Diſtances correſponding to t 


Now ih Half the Dep. 164, | 


the neareft Dep. to this over by 
and 52®, becauſe the Com. of 
Lat., is between 51 and 52%, * 
neareſt to which are 164 and 163.9, 
eſe 
are wu and 208, which being added 
together, ves 419, the Diff. Lon. 
Lon s OY 18 31 W. 


Diff. of Long. 419, of 6 59 
e 95 8 25 . 


L - * 
* — 
8 bo 


Iv. 


Din — 27775 to find the Cor 2 and 


EXAMPLE. 


"4 £ 
* * 


1 57 N. n ee 
iles, 


ker Departure from the Meridian be 


14 W. fails 8. Weſterly til 
and is then found by Ob- 


ſervation to be in Lat. 30% 20 N. Required the Courſe ſteered, Diſtance 


_ and 1 in? 


nk 40 57 N. Mer, Parts. "oats Tat kefe 49 87 N 

Lat. by Obſ. 39 20 39 20 N. Mer. Parts 2573 Lats by Obfe - - 20 . 
Dif. of ar, 20 f mg x Mer, Dif Lat in Sum | : 2) 89 17 
— Mid. Lat. 44 38 

dr u Mike 6 2 - 90 C 

. a e el 


found ee together, give 


tſe among 

the Diſt in its ro. Kobe 
Column 
of the Courſe, find the Merid. 
of Lat. oppoſite to that, io the De. 
parture Column, will be the Differ- 


ence of Longitude, 


5 eee fixth Part of Dif. of Lat. 

637, and of the Dep. 789, are 106, 1 

— 131,5; the 32 theſe are 

ſound over 51%, and the Diſtance 

169, being multiplied by 6, is 1014 
Miles. b 

In the Lat. Column, over the ſame 
| Degrees Trp for a 6th of 5 ae 

. 899, viz. 1 ; 

chat, in the beg Colm tand, 85. 
which multiplied by 6, is 1170 Miles, 

the on of Longitude . 


. being ſound together, will 


es, and give the Courſe among the Degrees, 
the Lat. | 
to the Degr 2 


and the Diſt. and Departure in their 
Columns. 

With the Com- of Middle Lat. 
among the Degrees, and the Dep. in 
3 find the Diff. of Logs 

mong the Diſtances. . 

bo a ary 3 Diff. . 

637, and of the 789, are 106,1, 
— 5 131, 5, the neareſt to theſe are 
found over 519, and the Diſt. is 169, 
which wokiplic by 6, mow 1014 
Miles fot the Diſtance. Ihen, with 
the Com. of Mid. Lat. 45, taken av 
a Cov. and a Sinth of the Dep. the 
Diſt. correſpondinig to theſe are 186. 
which bei 15 lied by 6, is 11 116 

_ * men 


* 4 * * * 

8 I : * — Las =o” 

5 8 
; E EI r 5 % 
. o 5 whe * * 3 5 6 +: i F 

— * "x - 
1 * . a . « : 
o 


.. tude. 


"FE $9:5- 


Then to Long, left 5 14W, Now Long. left | 314 W. 
Add Diff. of Long. 1110, or 18 30 W. Diff. of Long. 1116, or 18 36 W. 
Long. in e ff... inc, nc ; 23 50 W. 


Hence the direct Courſe is 51 W. or nearly S. W. 1 W. Dift. 1014 
Mlle „ 8 ö | 

I have omitted the odd Minutes in the Complement of Middle Latitude, 
as the Longitude is found to a ſufficient Degree of Exactneſs without them; 
but thoſe who defire to ſee a greater Degree of Accuracy, may ſatisfy 
themſelves by examining the laſt Edition of the Practical Navigator. 

Theſe are all the Cafes that can well happen in a Day's Work at Sea; 
| unleſs it ſo happens that a Ship's Courſe be due Eaſt or Weſt, in which Caſe 
the Departure is reduced into Longitude by the following | 
Rule, With the Complement of the Latitude ſailed in, taken as a Courſe 


among the Degrees, and the Departure taken in its Column, the correſpond- 


ing Diſtance will be the Difference of Longitude, 


EXAMPLE. 


Suppoſe a Ship in Latitude 49? 30' North or South, ſails directly E. or 


W. 136,4 Miles, what is her Difference of Longitude ? 
Now 49® 30', ſubtracted from 909, gives 40? 30, the Complement of the 
Latitude; and as it lies between 41 and 40 Degrees, I look for my Depart- 


vre under 40, and find the correſponding Diſtance 212, and under 41, the 
Diſtance is 208 Miles, which added together is 420 ; Half of this Sum is 


— 


210, the Difference of Longitude required. | 3 
How to work a Traverſe has been already ſhewn in Plane Sailing; but it 


is neceſſary here to ſhew how proper Allowances for Longituile are to be in- 


troduced into ſuch Accounts, which is eaſily done by the following Method. 


Find the Difference of Latitude and Departure for each Courſe and Diſt- 
ance, and (et them down in the Traverſe Table, as in Plane Sailing. 
Find the whole Difference of Latitude and Departure, and with theſe 


| find the Courſe and Diftance made good, and the Latitude in, and Meridional 


Difference of Latitude, if you work by Mercator's Sailing; then with the 
Courſe and Meridional Difference of Latitude, find the Difference of Longi- 
But if you work by Middle Latitude Sailing, take the Complement of 
Middle Latitude, and with that and the Departure find the Difference of 
Longitude. I : 8 £ 1 8 ; RD SITS 


55 EXAMPLE 


6 8 ; L A oF | 
” : | „ 
7 - F i ; # we oe * 


een 
EX AMP I. E. | 
9 e at Noon we were in Latitude 380 14. N. Longitude „ | 
and have fince run as per Log the following Courſes and Diſtances, viz. | 


N. E. by N. 4 E. 56 Miles; N. N. W.*38; N. W. by W. 46; S. S. E. | 
S. by W. 20; and N. E. by N. 60 Miles. Required the Ship's Place, and 
ber direct Courſe and Diſtance made good? C wn ot! 


\ Courſes. ; ; | N. . 8. ] : | E. * W. 5 
N. E. by N. 4 E. 5 45-0 | «4 334 D 
N. N. W. 38 | 35. i 
N. W. by W. | 46 | 25,6 e 
* 8. 8. 3 30 27,7 I 155 Pos | 
|. SibyW, |-20 19.6 r 
| N. E. by N. 60 49,9 | 33.3 i 
FE. [$546 47.30 78.2 56,6 
ied FO omg) 
: T4 — . 


With the Difference of Latitude and Departure, the Coarſe 4s found to 
be N. by E. and Diſtance 111 Miles. e | 


| * . a e D. M. 
Lat. left 38 14 N. Mer. Parts 2486 Lat. left 238 14 N. 
Diff. of Lat. 1 48 N. Ls 65 Lat. in 8 40 2 

Lat. come to 40 2 N. Mer, Parts 2625 Sum Lats. 2) 78 16 
ö 1 Mer. Diff. Lat”. 139 Mid. Lat. 29 8 
Under the Courſe 1 Point, look in | ie hp 
the Latitude Column for the Meri- Com. Mid. Lat. 


dional Difference of Latitude, the 


« neareſt is 139,3, oppoſite to that is 
Departure 27,7, which is the Differ- 
ence of Longitude. „ 


Long. left 
Diff of Long. 27,7, or 


. 
Over 51 Degrees, I look in the 


Departure Column for my Depar- 


ture, the neareſt is 21,8, oppoſite 
that in the Diſt. Column ſtands 28, 


„ vhich is my Difference of Longi ude. 
2 . 


Hence it appears, that the Ship is 


28 E. in Latitude 40%“ N. and Longitude 
5 25 28 W. and has run S. by E. 111 
Long. in 25 28 Miles. | 


In like Manner may any Traverſe be worked, either by Middle Latitude 


or Mercator's Sailing. 


* 


* — 


A TABLE 


A TABLE for the ready finding the Day of the Month the Nzw Moon will 


„ 


fall on till the Year 1900, and conſequently the Moon's Age, for any Day, 

knowing the Golden Number, according to the Method commonly uſed for find- 
ing the Moon's Age. — Add 1 to the given Vear, and divide the Sum by 19, the 
Remainder will be the Golden Number, which, being marked with Pencil at 
the Top of the Table, will ſhew the Golden Number during that Year. 


— 
2 =] limes Auf. 
Mgn Wie 
= | ES later eac; 
| . T | Day after the 
Ja. Feb. Ma. d pr. Ma Ju. Jul. Au. 67 OH. Wo. Dec. wewand Fos 
3 | „ : | Moons. 
JC! ĩ˙² A ETEPTO ee, 00 
| > N M{N M|N MN MIN MN raf M|N MIN MN MINM| „ 44 
© ; : 
gs ET abt P e BE TIS 1 : | 21 22 
1129 2829 282726 25 24 | 22 22 20 20 3 Ke 50 
7 25 r 
// al in es wal pd tl + 
JT... 3 | 2. 1.300 29 | 28 | 27 : - - E 
FFI ces ap Way ng vn en nd nes 8 Es 
4 | 26]25|27 | 25| 25 | 23 | 22 | 20 | 19] 8 | 17 |. 17 15 af 
s 15 141615141 Iv 110-3 +- $46 8 1 2 
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„nr, v . $17 47-1 9 236 
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152523242222 22 7 85 Ig | 17 | 17 | I5 | 15 From the Change | 
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eee eee 
I | 15 | 74 | 73 | 12 | Changes the comes 
gn e a pl et, FL ON We. Rok 
6b Hp | , ep JT 125 after Midnight. . 


4 — 7 g : y — 


Ide Uſe of the foregoing Tables. | 


I 0 find the Moon's Age, on àny given Day, look in the firſt Column 
[marked Gn. No) for the Golden Number, and under the Month; on the 
flame Line, ftands the Day of the New Meon; then count the Days which 
have completely paſſed ſince the laſt Change, and they will be her Age on 
Fo ; 8 . 

„ Jo find the Time of High Water. 

Lock for the Moon's Age in the Table of Times, and the Hours and 

Minutes oppoſite to which being added to the Time of High Water, on the 

Change and Full Days, at any Place, will, if it does not exceed 12 Hours, 
ive the Time of High Water there in the Afternoon of the given Day; 

- - but if it docs exceed that Number, take 12 from it, and the Remainder will 

ſhew the Time of High Water in the Morning, 55 . 


e "EXAMPLE I. 85 
At avhat Time will it be High Water at London, April 29, 1796? | 
Oppoſite 11 the Golden Number, and under April, I find it was New. 
Moon the th Day; and reckoning forward to April 29, gives 22 Days, for 
the Moon's Age. 5 N | 
Againſt 22, in the Table of Times, ſtand 4 Hours 36 Minutes, to which 
| _ add 3 Hours, the Lime of High Water at London on the Full and Change 
Days, and that gives 7 Hours 36 Minutes, the Time of High Water at 
London, in the a BY : | | \ e 
Jͤ DP >: 
RNeguired the Time of High Water at Dover, Ofober 12, 1796? 
Oppoſite to 11 the Golden Number, and under October, I find it was 
New Moon the firſt Day; reckoning forward to October 12, I find the 
Moon's Age is 11 Days; againſt 11 in the Table of Times ftand 8 Hours 


aud 8 Minutes. This added to 10 Hours 30 Minutes, the Time of High 
Water-on Full and Change Days at Dover, gives 18 Hours 38 Minutes; 


4 from which I take 12, and the Remainder 6 Hours 38 Minutes is the Time 


of High Water in the Morning at Daver on the given Day. 


nr m. | 
. Idas Time will it be High Water at the Start, July 10, 1796 ? 

By the Tables it was New Moon the 4th Day, and reckoning forward to 
the 10th, I find there are 5 Days completely paſt. Againſt 5 in the Table 


of Times ſtand 3 Hours 2 Minutes, which added to 6 Hours the Time 


of High Water at the Start, on Full and Change Days, gives 9 Hours 2 

Minutes, the Time of High Water in the Afternoon, on the above Day. 

In like Manner may the Time of High Water be found at any other Place. 

Whoever will compare theſe Examples with the Methods uſed in other 
Books of this Kind, will find a conſiderable Differences as they frequently 
give the Moon's Age ſeveral Days, and of High Water, Hours wide of the 

BETS Fruch; indeed, on Account of the Irregularities in the Moon's Motion, the 
Times of her Change may differ half a Day from the Truth; and the Time 


olf High Water 30 Minutes, but ſeldom more, if the Sea is not greatly in 


| Auenced by the Wind. 


. 8 
* 


( 21 ) 


The Tides do not always anſwer to the ſame Diſtance of the Moan from 
the Meridian, at the ſame Places, but are variouſly affected by the Action of 
the Sun, which brings them on ſooner when the Moon is in her firſt and 

third Quarters; and keeps them back later when ſhe is in her ſecond and 
fourth Quarters; becauſe, in the former Caſe, the Tides raiſed by the Sun 
alone would be earlier than the 'Tide raifed by the Moon; and in the latter 
Caſe later, as may be ſeen in the Table of the Shifting of the Tides. _ 

As the Nautical Almanack is become now of general Uſe in long 
Voyages, the Time of High Water at any Part of the World may be readily 
found, if the Time making High Water at Full and Change be known; for 
in the fixth Page of each Month is given the 'Time of the Moon's Paſſage 
over the Meridian of Greenwich every Day. This Time may be reduced 
to the Meridian of any other Place, by allowing 1 Hour for every 15 De- - 
grees of Longitude. To this time add the time making High Water there, 
on Full and Change Days, which gives the Time of High Water nearly on 
that Day, if the Sum be leſs than 12 Hours; but if above, ſubtract 12 


Hours, or 24 Hours from it; obſerving, that the Days in this Almanack 


begin 12 Hours later than the common Day. : 
Among. Pilots it is cuſtomary to reckon the Time of Flood, or High 
Water, by the Point of the Compaſs the Moon bears on at that Time, al- 
lowing three Quarters of an Hour for each Point. Thus, in Places where 
it is Flood at Noon on the Days of Full and Change, the Tide is ſaid to 
flow North and South, or at 12 o'Clock. In Places where the Moon bears 
1, 2, 3, 4, or mere Points to the Eaſt or Weſt of the Meridian, when it 
is High Water on the ſame Days, the Tide is ſaid to flow on fuch a Point; 
ſo if the Moon bears S. E. at Flood, it is ſaid to flow S. E. and N. W. 
or 3 Hours before the Meridian, that is, 9 o Clock; if ſhe bears S. W. it 
flows 8. W. and N. E. or at 3 Hours after the Meridian; and in like 
2 for other Points of the Moon's Bearing, as in the following 
able: | | | x 


- 


A Tas: 


. =) 


4 Tan A tbe Bearings of the Mor at the time of High Water, wwith the | 
_ Time of thoſe 8885 at the following Places : : 


Wien he Moon bean bot on 

_ as follows, H. © 
REELS þ | | Iſle of Athens Gibraltar, 3 
N IS. | ton, Beachy, Sheerneſs, a Sand called 


iss Kentiſh Knock, a Sand called the Swin 
. at the Mouth of the Thames. 
3 or 45 Minutes paſt 12, Rocheſter, Fluſh- 
N. by — S. . 4 ing, Malden, Nore. 
for 30 Minutes paſt 1, Bell Iſle, Tinmoutb, 
N. N. E. 8. S. W. ; 12 1 Graveſend, Holyhead. 25 
Art + + Cor i Minates aſt 2, Berwick, Liſbon, 
x. E. By Ne S. W. by 8.21 \ Se res Couquet. : 
"ITE. 8. W. 3 Whitby, London, Amſterdam, Bour- 


5 =F deaux, Bay 18 iel! 8 5 
J. E. | , Huntclif, Ille of Bas, 
N. E. by E. S. W. by W.| 33 Le fm * e of Bas, at rhe Maes 


k. N. E. W. S. w. 41 [tn Breſound, Uſhant, Scilly, Cork, C. ve 
; 1 Humber Mouth, at the Spurn, Torbay, 
Ls by Fo | 5 by - * N Start Point. . & 
E =” 16 Hull, Wells, Weymouth, Plymouth, 
5 | 8 I © Rambead: 
E. by S. W. by N. 62 Briſtol, Portland Road, Lynn, Foulneſs, Foy. 
ESE in ww 1 Lizard, Lands End, Falmouth, Penryn, 
| en 
* | \ Eddiſtone, Varmout es, 

1 21 by E. N. W. . 85 Dublin, Iſle of Ely. 2 55 ED, 
1 . Ille of Man, Iſle of Wight, End, Caſ- 

. N. W. 9 { kets, Caen, St. Helen 8. 
S. E. by 8. N. W. by N. 9 N. Foreland, Dungeneſs, Dunnoſe, Shoreham 
S. S. E. N. N. W. 104 Downs, Deal, Dover, e 

: 5 {x 4 f Margate, Harwich, Roſe, Pool, Portſ- 
1 by | by a 5 { mouth, Spithead, Calais. i 
$ [N. [12 | j Dunkirk, mbden, R. Elbe, Coaſt of 
. . 4 Flanders, Oſtend. | 


Nor. r. The . in the Downs generally runs 7 4 Hours to the North, 
and 5 + Hours to the Southward; at Dover the Tide from the Channel 
runs Northward 3 4 Hours; and from the North 5 H. 10 M. at the Ful! 
and Change of the Moon. he Tides ſet in the Downs N. N. E. and S. 


8. W. Hourly. It is High Water at London 4 Minutes after Tr at Full 
and Chanye by the Shore. | 


Pilots reckon 6 Hours for a Tide, then as 2 a Tide i is 3 Hours, 1 Tide 
18 1 4 Hoor, and half- quarter Tide is 3 of an Hour. So that if it flows 
Tide, half Lide, and quarter Tide, it is High Water at half an Hour after 


| | ; 10 O'Clock, which is the Caſe in Nw. Nowns * the Shore. 


— * > 
* * 


(235) 


The Deſcription and Uſe of Habit 8 Ocrant; com- 4 
monly called HapLey” s QUADRANT. 


\ / 


HE Principles of this admirable Inſtrument: have been ſo well de- 
; monſtrated by other Hands, that a Repetition of it here ſeems to me 
unneceſſary, eſpecially to the Practical Mariner; I ſhall therefore content 
my ſelf with a ſhort Deſcription thereof. 


% 
i 


T, he principle Parts of this Inflrament are, 


The Index 2 
The Index Glaſs E | 
The Horizon Glaſſes G and F 

The dark Glaſſes, or Screens H 

The Sight Vanes K and G 
The ne Arch B C contains only 45 De rees, or is the Kighth 
Part of a Circle, but is to be eſteemed as 90, and ſo divided, becauſe by 
the 99 555 Reflection the AGE is doubled, 11 


7 


(24 ) 


The Diviſions run o, 10, 20, &c. to go, as in the Figure, each Degree 
is divided into 3 Parts of 20 Minutes each, which by the Help of the 
Vernier, 2 Diviſions on the Index, is again ſubdivided into Miuutes of a 

ree, thus: 4 . 2 
The Index D is a flat Bar moveable on the Centre of the Inſt rument, 
that Part of the Index that flides over the graduated Arch having the firſt 
and laſt Diviſions thereon correſponding to thoſe on the Arch, is called the 
Vernier or Nonius, and which divides every Subdivifion on the Arch in 
Minutes; thus, 7 Diviſions on the Nonius being divided into 20 Parts, it 
| is evident the Difference between the firſt Diviſions on the Arch and on the 
Nonius is ,* of one of the Sub-divifions on the Arch, or 1 Minute, becauſe 
© there is divided into 21 Parts, being one in 20 greater than on the Arch. 
Þhe Difference of the two firſt Diviſions will be 2, and the Difference of 
the three firſt 3, and ſoon; hence it will ariſe, that in whatever Diviſions on 
the Verrier and Arch cut one another the neareſt, the Vernier will indicate 
how many Minutes above the next Sub-diviſion according as it is numbered 
to right or left thereof. On the Bottom of the Index againſt the Back of the 
. Arch is a Screw made to fix faſt the Index when required. e 
The Arch, as before obſerved, is divided into go Degrees, numbered o, 
| 


— 


\ 


IO, 20, 30, &c. and each Degree into 3 Parts, each 20, Minutes, and is 
ö to be read thus; 1d.— 1d. 20m. — 1d. 40m zd.—2zd 20m. — 2d. 40m. 
zd. &c. obſerving to read to the Diviſion that the o, or Diamond-like 
| Point of the Nonius laſt paſſed over; then the-Nonius will give the Num- 
— of Minutes more, to be added to the Diviſion laſt paſſed by the Nonius. 
| Thus, ſuppoſe the o, or A of the Nonius has paſſed over 15 Degrees and 
ER two Parts, or 15d. 40m. and ſtands ſomewhere between 15d. 4om. and 16d. 
| then obſerve what Diviſion or Line on the Nonius coincides with any Di- 
| viſion or Line on the Arch, that Number on the Nonius will be the Minutes 
| to be added to 15d. 4om. Suppoſe 15 on the Nonius touches ſome Diviſion 
| on the Arch, then 15m. muſt be added to 15d, 4om. and the Angle or 
Altitude meaſured will be 15d. 5 m. . 

Ile Index Glaſs E is a Piece uf Glaſs truly ground, ſilvered on the 
Back and fixed in a Braſs Frame, perpendicularly to the Index; its Uſe is 
to receive the Rays proceeding from any Object, and reflect them to the 
Horizon Glaſſes F 0 Gz; at the Back of the Braſs Frame of this Glaſs are 
two Screws, ſerving to adjuſt the Frame perpendicularly to the Index. 
The Horizon Glaſſes Fand G are ſmaller Pieces of -groun:! Glaſs, one 
Part of which is ſilvered. and the other Part open or unſilvered, in order to 

[ Jock at an Object through it; theſe are ſet in Frames and placed perpendi- 
1 cularly onthe Limb at G and: F; their Uſe is to receive the Rays of any 
M Object reflected from the Index Glaſs, and again to reflect thoſe Rays to 
F - the Eye through the Holes of the Sight Vanes K and G. = 


To adjuſt the Quadrant. : 


* Firft, The Index Glaſs muſt be perpendicular to the Plane of the Qua. 
E -. drant, which if not, yen may thus diſcover : hold the Plane of the Qua- 
| cant in the Horizonal Pofition, with the Index Glaſs near the Eye; Iook 
right down. the Qyacrant in ſuch a Manner as to ſee the Arch of the Qua- 
_ drant direct, and at the ſame 'Time reflected by the Index Glaſs; then it rhe 
| Arch ſeen direct, together with its reflected Image, appear to be in one 
1 Line, the Index Glaſs is truly adjuſted, if not, it muſt be fectiſied by 
| Means of the Screws placed at the Back of the Index Glaſs ; It is caſy to 
AX diſcover which Way the Inclination is, by preſſing the Index Glaſs with 
!f Four Thumb while you obſerve the Arc "© 1 | | 


CWC >. 
_ Secondly, The Axis of the Horizon Glaſs muſt be parallel to the Axis _ 
of the Index Glaſs, if not, the Error is eaſily diſcovered and reRified in the 

Fore Horizon Glaſs when the Index Glaſs is adjuſted, Co © on 


the Nonius nearly to O on the graduated Arch, and look directly t 
the Sight Vane at the Moon or any bright Star, fo as to ſee the reflected 
Image in the Horizontal Glaſs, and the Object at the ſame Time throug! 


| the unfilvered Partz then move the Index backwards and forwards ſlowly, 
and obſerve if both Images coincide or paſs one behind another, which if 


they do, the Axis of both are parallel, which if not, you ſhould nicely adjuft 
by the two Screws placed on the Top Block of the Horizon Glaſs. 
If a ſmall Piece of coloured Glaſs Ter in Braſè be made to turn round to 
the Sight Vane occaſionally to guard the Eye, and the Screws turned back, 
the ſame Correction may be made by uſing the Sun inſtead of the Moon or 


Star. - | „ 
| To tale the Aliſtude of the Sun by the Fore Obſervation. © 


| The Sun's Image at any Time when not much obſcured by Clouds may 


be ſeen as reflected from the unſilyered Part of the Horizon Glaſs, by look 


ing through the Hole in the Sight Vane; having put the Screens down to 


ard the Eye, hold the Inſtrument vertical, and turning towards the Sun, 


ire the Sight to that Part of the Horizon beneath the Sun, and moving 
the Index you may bring down the red Image of the Sun towatds the Ho- 


and you cannot mils it. N | 
Having brought down 


and keep moving the Index at the ſame Time till the Sun's Jower Edge juſt 


touches the Horizon, and you will have the Apparent Altitude of the Sun's 


lower Limb pon the Arch of the Quadrant at that Inſtant. But this Alti- 
tude is greateſt at Twelve o'Clock, when the Sun is on the Meridian, from 
which the Latitude is determined; much Time will be faved if you have a 


good Watch well regulated to tell you within a Minute or two when to begin 


Four Obſervation, but this Apparent Altitude requires the four following 
„ % UU 
Firſt, the Index Error, if any, to be added or ſubtractee. 
| Secondly, The Dip of the ketten. 

© Thirdly, The Sun's Semi-diameter.and Refration 

I beſe four CorreRtions are neceſſary to find the true Altitude of the Sun's 


* 


Centre nearly, the C ion for the Sun's Parallax being ſo ſmall, that it 


may always be neglected in determining the Latitude. — 
; e Back Oblervation is managed the ſame as the Fore Obſervation, 


only your Back muſt be turned towards the Sun, and the Screens ſhifted/to OY 
the Back Horizon Glaſs, remembering to ſubtract the Sun's Semi- diameter 


1 
iﬀfect of RefraRion, and you will have the Altitude of the Sun's Centre. . 


*% 


The Correction for the Index Error is thus; turn down the mal "Knob - | 


of Braſs, placed on the Limb, to hinder the Index from going-off the Arch, 
as it may be in the Way. This Correction may be accurately eſtimated b 
taking the Diameter of the Sun, Moon, or any Ohje before and behind ( 


on the Arch, that is bring the upper Limb of the Object to coincide with 


the lower, and note the Angle, then take it on the extra Arch, as it is called, 

that is bring the lower Limb'to.coincide with the upper, and note the Angle, 

| : Index Error. 
> e 
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rough 


= Gs Apparent lower Limb be taken] and add the Dip, ſubtraQing the 


dee ir Son DIAS ute IC en i Ach und 3 ln the actin 
4 Suppoſe the Sun's Diameter meaſures 36 on the Arch, and 28 in the 0 


cauſe 


=>; 


. 


the Sun's Image near the Horizon, ſwing the Qua= 
drant backwards and forwardsy 2 your Eye the Centre of Motion, 


half the Difference of theſe two Angles will be the true Correction ot the 
ap f 8 x 9 IX VFA 5 4 * +, 19 . Fo SETS Ents 


» 
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eaoſe the Diameter meafures more on the Arch, or gives the Sun's Diameter 
too much, but had the extra Arch given the greater Angle, the Error would 
RT Tw 
= Dao take the Altitude of the Mon. 5 
The Moon's Altitude may be taken either by the Fore or Back Obſervation 
exactly in the ſame Manner as the Sun's Altitude, only here you muſt brin 
the Edge of the Moon into Contact wi die Horizon, which is round 4 
well defined, whether that be the upper or under Edge: The Corrections 
to be applied to the obſerved Altitude are as follows: Ph 
- Firſt, The Index Error as before directe. 3 6 
Secondly, The Dip to be ſubtracted in the Fore Obſervation, and to be 
added in the Back Obſervation. _ : 0 
Thirdly, Semi- diameter to be found in the Nautical Ephemeris for every 
Noon and Midnight at Greenwich; if very great Accuracy is required 
this Semi-diameter muſt be corrected for the intermediate Time; which 
being added to, or ſubtracted from the obſerved Altitude, will give the 
Apparent Altitude of her Centre. ; py 
Fourthly, Parallax and RefraQtion. The Moon's Horizontal Parallax 
for every Noon and Midnight at Greenwich is to be found in the Nautical 
Ephemeris. This muſt be corrected for the intermediate Time; then take 
the Proportional Logarithm of the Moon's Horizontal Parallax out of the 
* Nautical Almanack, increaſe its Index by 10, and ſubtract the Log. Co- ſine 
of the Moon's Apparent Altitude from the Sum; the Remainder will be the 
Proportional Logarithm of her Parallax in Altitude ; from which take the 
| Moon's Refraction (Table 5), and the Remainder will be the Correction of 
the Moon's Altitude, which being added to her Apparent Altitude, will 
give the true Altitude of her Centre. * |» | 


| To take the Altitude of a Star by the Fore Obſervation, * 
Set the Index at O, and holding the Face of the Quadrant vertical direct 
the Sight to the Star, and at the fame Time look for the reflected Image of 
the Star in the ſilvered Part of the Horizon Glaſs; move the Index a little, 
which will ſeparate the reflected Image from the direct Image, the 
former will be eaſily diſtinguiſhed from the latter by its Motion, when 
you ſtir the Index; continue to advance the Index, and at the ſame Time 
follow the reflected Image of the Star with your Eye, directing the Sight 
lower and lower, and changing the Pofition of the Quadrant or Octant, as 
the Image of the Star deſcends, till you have brought it down to the Horizon, 
the Index will then ſhew the obſerved Altitude of the Star. The Corrections 
to be applied to the obſerved Altitude of the Star are, firſt, the Index Ertor; 
ſecondly, the Dip, theſe two give the Apparent Altitude; thirdly, the 
Reſraction, which gives the true Altitude; the fixed Stars have neither Semi. 
diameter nor Parallax worth Notice, 5 5 | | 
In taking the Altitude of a Star, or Moon, by Night, always get as near © 
the Water as poſſible; in eaſy Weather a Grating may be flung over the Ship's 
Side, and an Obſerver fit upon it to take the Altitudes ; the ſame may be 
done to take the Altitude of the Sun in an hazy Horizon; for the nearer the 
Eye is to the Surface of the Water, the nearer the true Horizon will be to 
the Eye. „ | | 
9 Advice to Seamen in the Choice of their Quadrants or Sextants., _ 
I be Joints of the Frame muſt be cloſe, without the leaſt Opening or 
Looſeneſs, and the Ivory on the Arch and Nonius inlaid and fixed, fo as 
not to riſe at the Ends, nor above the Plane of the Inſtrument; all the 
Diviſions on the Arch and. Nonius muſt be exceeding fine and ſtraight, ſo 
that when the Index or Nonius is ſet to any Diviſion on the Arch, the Divi- 


-fions on the Line that coincides may appear diſtinet, ſor only the firſt 1 


4 
” 


La 
6. 3 


Qt 27) . 
aft Line on the Nonius will coincide.with other Lines upon the Arch, if the 
Quadrant is well divided; likewiſe try in different Patts of the Arch, if the 
Nonius or Index Plate cuts 1 Order with thoſe on the Arch; if 


they do not, the Diviſions are bad, and the Quadrant ought to be rejected. 

Again, Lock into the | hay Speculum or Index Glaſs ſlant-ways, holding 
it about ten or twelve Inches from the Eye, and obferve the Image of ſome 
diſtant Object; if the Image appears clear and diſtin in every Part of the 
Glaſs, the Speculum is good; but if it appears notched, or drawn with 
ſmall Lines, the Glaſs is veiny, and muſt be rejected; if more Images 
than one of the ſame Object are een, it ſhews that the two Surfaces are not 
ground parallel; the other Speculum may be examined in the ſame Manner. 
Obſerve the Sun or a Candle through the Dark Glaſſes ſeverally, holdin 
the Glaſs about eight or ten Inches from the Eye; if they are veiny th 
ObjeR will appear notched at the Edges, but if clear and'well deln. the 
Glaſſes are gooe. ee „ 5 
Quadrants, like Watches, may appear well to the Eye, and yet be good 
for little ;. it is therefore much better to give two Guineas and 'an Half, or 
three Guineas, for a good one, that will laſt a Man for Life, than purchiſe 
thoſe wretched Inſtruments made up at a low Price, which cannot 'be de- 
yvonne oe Tn 
Ns +: Of the Dip and Refractun. 
The Rays of Light in paſſing through the Atmaſphere are bent out of 
their ſtraight Courſe into a curve Line; and hence it happens that all the 
Heavenly Bodies, except when they are in the Zenith, appear higher than 
they ought to do, and ſo much the more the nearer they 2 · e to the Hori- 
zon. This apparent Elevation of the Heavenly Bodies above their true 
Height is called the Refraction of Objects; and the Quantity or Effect of 
it, according to the different Altitudes of Objects, has been carefully obſerved 
by eminent Aſtronomers, and muſt always be ſubtracted from the Apparent 
Altitude, but added to the apparent Zenith Diſtance of an Object, with 
whatever Inſtrument the Obſervation is made, in order to obtain its true Al- 
titude or Zenith Diftance. | 5 | 

That the Corrections of obſerved Altitudes of Objects, both on Account 
of the Dip of the Horizon and the Refraction of their Light, may appear at 
one View, they are both exhibited together in Tables 5 and 6. 


To work an Obſervation, or to find the Latitude 2 Place by the Tables of the 
Sun or Star's Declination and the Zenith Diftance, © 


The Latitude of any Place is its Diſtance from the Equator, either North 
or South, counted in Degrees, &c. upon an Arch of the Meridian, con- 
tained between the Zenith, or that Point directly over your Head and the 
Equator. It can never exceed go Degrees, and is found by taking the Al- 
titude or Height of the Sun or Star above the Horizon of the Sea with a 
Quadrant, when on the Meridian, or due North or South of the Place of 
Obſervation. EF ON „„ ne on 5 
This Meridian Altitude, corrected for Dip of the Horizon, and Refrac- 
tion, and 16 Minutes the Sun's Semi-diameter added thereto, gives the Al- 
titude of his Centre, which being ſubtracted from 90“, gives the Zenith 
Diſtance or the Number of Degrees, &c. the Centre of the Object is from 
the Point over your Head; with which, and knowing how far the Object is 
to the North or South of the Equator, which is called Declination, the 
Latitude is found by the Meridian Altitude of any celeſtial Object as fol- 
Firſt, If the Sun or Star be South when obſerved, call the Zenith Diſ- 
tance South; but if North, call it North, 8 | „ 
1 ; Ez. | | . 


i 


Then, If the Zenith Diſtance and Deelination be of contrary Names; 
that is, if the Sun or Star comes to the Meridian in the North, and hath 
South Declination, or to the South, and hath North Declination, the Ze - 
ith Diſtance, added to the Declination, gives the Latitude of the Place of 
See and of the ſame Name the Declination is of, whether North 


or South. 


a of o 


7 * * 


Secondly, When the Zenith Diftance and Declination are of the ſame 
Name; that is, when the Sun or Star comes to the Meridian in the North, 
and bath North Deelination; or to the South, and hath South Declination, 
| ſubtraQt the Leſſer from the Greater, and the Remainder is the Latitude; and 


to know whether it is. North or South obſerve this general Rule: L 
When the Declination is greater than the Zenith Diſtance, the Latitude 


Norx. 


15 js of the ſame Name with the Declination ; but if leſs, of a contrary Name. 
| Firſt, When the Sun or Star is on the 


Equator, or hath no De- 


_ Ulination, the Zenith Diſtance is the Latitude of the Place, and of a con- 


trary Name to the Zenith Diſtance. 


Secondly, When the Sun or Star 1 


s in the Zenith: the Declination is the 


Latituce, and of the ſame Name as the Declination is of. For it is evident, 


that as they are 
conſequently 1 
and if South, South, 


equally diſtant from the Equator, and on the ſame Side of it, 
the Declination be North, the Latitude will be alſo North, 


Being at Sea May 27, 1796, the 
Sun's Meridian Alt. was ae to be 
57 35', and it was South of me, 
: — 45 Latitude was L in? Fe 

F | 90 oc 


Meridional Altitude 57 35 
Zenith Diſt. = 32 25S. 


Sun's Dec.inTablefor) 9 
May 27, is 


» 


Latitude in 53 53N. 


=. EXAMPLE III. 
Being at Sea Jan. 14, 1796, the 
- Sun's Merid. Alt. was found 729 17' 


a o 


South, what was the Latitude of the 


Place of Obſervation? 

5 EM go? oo 

Meridian Altitude 12 17 

Zenith Diſtance = 17 438. 

Sun's Dec. Jan. 14, is 21 18S. 
Latitude in = 3 35S. 


Is this Caſe, it is plain the Ob- 


ſerver was between the Sun and the 
Equator. | 


28 N. 


Being at Sea 24th July, 1796, the 


Meridian Altitude of the Sun was 270 


13' being North of me, required the 


Latitude in? | . 
. 
Meridian Altitude = 27 13 N. 
Zenith Dit, = 62 4) N. 
Sun's Dec. in Table! 2 N 
for July 24 ON OED 
Latitude in- 43 38. 


0 


EXAMPLE IV. 
Being at Sea the 4th of May, 1796, 
I obſerved the bright Star . 
279 21' above the Horizon of the 


Sea, and it was South of me, re- 


quired the Latitude in? 
. . 
Meridian Altitude 27 21 
Zenith Diftance 62 398. 
Fomelhaut's Decl. 30 428. 
Latitude in 31 57 N. ; 


. Note, The Declination here is fitted to the Year 1796. 2 


(i299 
The foregoing Rules are for obſerving by the Sun or Stars when they ar 


at their greateſt Altitudes, or upon the 


4 


ridian above the Pole; but as in 


ſome Parts of the Earth the Sun does not ſet for ſeveral Days, and ſome Stats 
never ſet, in that caſe. they may be obſerved upon the Meridian twice in 24 
Hours, that is, once at their greateſt Height as before, and again when they 
are at their loweſt, 8 the Meridian below the Pole, to work which 


Obſervations, take the following 


* 


Rull z. Add the Complement of the Declination to the Meridian Alti. 
tude, the Sum is the Latitude of the ſame Name with the Deelination. 


At Sea I took the Altitude of the North Pole Star, when on the Meridian 
below the Pole, and found it 462 21", required the Latitude? A 


Meridian Altitude 


IG The Latitude in 


troduced. 
EXAMPLE VI. 


By a fore Obſervation, the Alt. of 7 


| the Sun's lower Limb was found by 
Hadley's Quadrant to be 40 20' S. 


when his Declination was 9e 56'N. 


the Eye being zo Feet above the Ho- 
ESE N the Latitude of the 
Place? 3 | 

Obſ. Alt. Sun's lower Edge 40% 
Semi-diameter to be added 16 


App. Alt. Sun's Centre 40 36 
Dip of Hor. to be ſubtracted o5 
| Reiration to be ſubtracted or 
True Alt. of Sun's Centre 40 30 
Zenith Diſtance 


Latitude 


EXAMPLE VII. 
By a back Obſervation with Had. 
ley's Quadrant, the App. Alt. of the 
Sun's lower Edge was 25 12'S. when 
his Declination was 21® 14'S. and the 
Eye 40 Feet above the Horizon, in 
what Latitude was the Obſervation 
made: NY 


IH 


4 


= 
% 


Sirius's Declination 
Latitude 
FEET 


*.: 46* 21" Dc 
1 47N. 


48 8 N. | 


In the following Examples the Corrections for Dip and Refraction are in- 


Suppoſe the Eye of an Obſerver at 
5 Feet above the Water ſhould with 
Hadley's Quadrant, by a fore Ob- 
ſervation, find the Alt. of Sirius 539 
35' S. when it paſſed the Meridian, 
having beforehand ſet his Watch, and 
found the Time of Sirivs' Paſſage, re- 
uired the Latitude of the Pfl. e of 
bſervation? | 


_  Obſ. Alt. of Sirius -53%35' 0 
Dip of Hor. to be ſubt. 


App. Alt. above Hor. 
Re raction to be ſubt. 42 


. 
53 2921 


True Alt. of Sirius 


True Tenith Diftance, 36 31 218 


Suppoſe on the 12th june 1796, an 
Obſerver in an high Northern Lat. 
and 65 Weſt of London, his Eye 
being 28 Feet high, obſerved the Alt. 
of the Sun's lower Limb on the Me. 
ridian below the Pole to be 8 15'S. 


be fore Obſervation with Hadley 
Quadrant, Requiggd the Latitude ? 


\ 
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7 ObL. Alt. Sun's lower Edge 250128. 
Semi-diam. to be faburacted 16 


Ap. Alt. correct b the Dip 25 2 


5 


16h. 20 paſt Noon at London. 


The Sun being obſerved below the 


| 1 it muſt . been at 12 Hours 
paſt Noon at the Place of Obſerva- 


App. Alt. Sun *; Centre 24 56 g . tion, and that Place being 6 656 W. of 
| ep of Hor. to be added or London = 4 Hours 20' later than at 


London, therefore it uſt have been 


EW 


RefraRtion to be abtraied 2 lune 12, 1 1796, the Sun's Decli- 
— _ nation 239 13" 46" the daily Varia- 
Tra Alt. Sun's Centre 25 © tion is 3 12": And as 24h. 3“ 12“: 
True Zenith Diſtance 65 08. 16h. 20: 2 11”, which added to 
ination 21 14S. 239 13' 46” (becauſe the Declination 
ä is increafing) gives 230 16, th e Sun's 
43 46N. Declination at the Time and Place 
— — 


of Obſervation nearly. 


* See Nautical Almanack for 1796. 


App- Alt. Sun's lower Limb 89 25 8. 
Semi-diameter added | 
App. Alt. Sun's C ente 3 _ © oh 
Dip Horizon ſubtracted ee FIGS 
'-- © Sut's Alt. c or Dip. .. 3 38. 
a gt oy . RefraQtion to e ſubtra E 3 | os 
1 + Trp Att. of Sur ee „„ i S 
2 Com. Sun's Declination FFC 
5 2 Latte n . e 
f . , FOLD 2601 +: 
» 1 + NEE 2 4 + — = * 
25 "AO 12 0 
5 6 


o. the Vatiation of the Goes. 


: To find the true Amplitude by the Table of Amplcades 


being Table XIV. 


Lock for the WY Latitude i in the Right Hand. Colamn 2 bs Table, 
A2 nd the Declination at the Top; the common Angle ot Kin * be the 
5 TP 155 RUAN 4 the e ſig Ie. 
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NE true 88 i the Sun, Mw. or a 1 is the Naber of 
rees they riſe or ſet to the Northward or Southward of the Eaſt 
or Wet a of the Horizon; and is always of the ſame Name with the 
'Declination ; that is, if the Declination be North, the Amplitude is North; 
but if the Declination be South, the Amplitude is South of the Eaſt or Welt 
Points of the Horizon at their Riſing and Setting. 77 


EXAMPLE 


4 


„ 
. | EXAMPLE I. 


In Latitude 40® N, when the Declination was 170 N. required the Sun s 
true Amplitude at Riſing? 

Oppoſite Latitude 40?, and under the Declination 17%, ſtand 58 
26, the true Amplitude, and is to be counted from the Eaſt towards the 
North, becauſe it is at the Sun's Riſing, and the Deelination, is mY | 
that is, E. 229 26' N. = 

But when the Latitude 1s given in Degrees, and the Declication in Des 

rees and Minutes, find the Latitude as before, and the neareſt Degrees to 
e given Declination at the Top, againſt which, and under the given 12 


titude, ſtands the true Amplitude; or, if the Minutes of the Declination be 


near 30, or half a Degree, find the any ny for the given Degrees of De- 
clination, and the Amplitude for one Degree above it; add theſe two Am- 
plitudes together, half their Sum will be the true Amplitude, teen exact 
for Practice at Sea. 


EXAMPLE II. 


Su 10 I wouki know the Sun's true Amplitude at his Setting in Lati- 
” 572, his wg wr hog I 1 63 9 337 Fe 
ind the Amp. as before for t 0 3 29 
Lat. 57 en the Declinations which will be . 
| their Sum 42 54 
| + Half the Sam 21 25 ts 
true * than is, W, 219 278. becauſe at Sun Setting. 1805 the De. 
elination South. In like Manner, if the Declination be i in Cena and the 
Latitude in rees and Minutes, as in 


EXAMPLE III. 


Suppoſe it were required to find the Sun's true Amplitude at Setting | in 

Latitude 49 27', when his Declination was 218 N. ; 
Now 27 Minutes being nearly Half a Degree, therefore, 

For Lat. 499 fand Declination 21*1 339 6 

For Lat. 50 Uthe Amplitudes are J 33 52 


Sum 66 58 


1 


HFalf the Sum is 33 29, the true A 050 required; 
that is, v. 339 N. becauſe the Sun was Setting, and the Declination N. 

When the Latitude and Declination are both given in Degrees and Mi- 
nutes, take the neareſt Degrees to both, unleſs they are near 39 Minutes, as 
obſerved before, and find the Amplitude as in Example I. 


EXAMPLE-IV. e , 


Suppoſe it it were ongoing to find the, Sun's true Amplitude. at Setting, i in 
Latitude 499 18', his Declination being 199 41'N. | 
Nov as the Latitude is neareſt to 499, and the. Declination neareſt 200, 


e under Latitude 49% and againſt Declination 20, ſtands 318 25 N. 


the true Amplitude; that is, W. 31 25˙ N. the Declination being North, 
and at the Sun's Setting. 

In like manner the Amplitude be found with ſufficient Accuracy, fines i ir | 
cannot be obſerved nearer than to Degrees at Sea, 5 


Am 
the 


— 


Hh Suppoſe the Sun's true Amplitude 
| Take the leſs 


true Amplitude is to the 


("37-7 
To Find the Variation of the Compaſs. 


Haring found the true Amplitude, by the Table as before taught, it | 
remains now to find the Variation of the Compaſs; to do which, we muſt 


have the True and Magnetic Amplitude given. . 
The Variation of the Compats is the Number of Degrees the Needle“ 
Poiut ſtands from the true North or South Points of the Horizon, reckoned 


to the Eaſtward or Weſtward. © | 


The Sun's Magnetic Amplitude is the Number of Degrees his Centre is 
Northward or Southward of the Eaſt or Weſt Point of . Compaſs at the 
Ailing or Setting, and is found by an Azimuth Compaſs in the following 
1anner : Te h | 
Move the Box about till the four Cardinal Points of the Card coincide 
with the four Lines in the Sides of the Compaſs-Box : keep the Box ſteady, 
and turn the Index till the Centre of the Sun at Riſing or Setting, when his 


lower Edge juſt touches the Horizon, is ſeen through both the Sights; then 


the Degrees between the North Point of the Compaſs, and the End of 


the Index pointing to the Sun, will be the Magnetic Araplitude ſought. 


Haviog thus found the True and Magnetic Amplitude, it is plain, that 


do, the Difference is the Variation. 


it they agree there is no Variation; but if they differ, which they generally 


When the Amplitudes are both North, or both South, ſubtract the Leſs 
from the Greater, and the Difference is the Variation. 


But if one be North, and the other South, their Sum is the Variation : And 


to know which Way it is, obſerve this general 


Rule. Let the Obſerver's Face be turned to the Sun; then, if the True 


EXAMPLE 1. 


a N the Sun's true Amplitude 
at Rifing is E. 14% 26'N. but by 
Compaſs it is found to be E. 29® 12/ 
N. what is the Variation ? 

From the greater 
Take the lefler 


E. 149 39'N. 


Remains the Variation 11 43 E. 


And is Eaſt, een e the true Am- 


plitude is to the Right of the Ob- 


EXAMPLE I. 


at Setting, W. 34 3o'S. and Mag- 
netic Ampli:ude W. 239 S. required 
the Variation? 3 
From the greater W. 349 30'S. 
W. 23% 00 8. 


Remains the Variation W 


nie ie Wegen, becauſe the 


. be to the Right Hand of the Magnetic, or ob 
ariation is Eaſterly; but if it be io the. Left Hand, Weſterly. 


Add. the Obſ. Amp. E. 1 


Left of the 


Obſerved, 


ved Amplitude, 


EXAMPLE III. 
Suppoſe the Sun's true Amplitude at 
Riſing is E. 130 3o' N. and his Mag- 
netic Amplitude E. 129 300 S. re- 


_ _ the Variation, and which 
ay | 


Since the true Amplitude and Ob- 
ſerved have different Names, 
To the true Amplitude E. 1 5 30 N. 

30 8. 


Sum is the Variation 32 coW, 


Which is Weſterly, becauſe the 


true Amplitude is to the Left of the 


Obſerved. | 
EXAMPLE IV. 


Suppoſe the Sun's true Amplitude 
is E. 1? 500 S. and Magnetic Ampli- 
tude E. 32287, N. required the Varia 
tion, and which Way? - 
To the obſerved Amp. E 32 28 N. 
Add the true Am, E. 1 808. 


Sum is the Variation” AY 
Which is Eaſterly, becauſe the 
true Azimuth is to the Right of the 


| „ 
Of the Log and HAlr-MiNUrE GLAss. 


; , a 3 ; Fo a 
IHE Log, and Log-Line, by which we meaſure the Ship's Way at Sea, 
I )Qäare too well known to every Mariner to be here deſcribed ; let it ſuffice 
to give a fe Remarks upon the Manner of dividing the Log-Line and trying 
the Halt: Minute Glaſs. „ | e pO 
The Diviſions, or Knots, in the Log. Line, are founded upon this, that each 
Knot ſhould bear the ſame Proportion to a Sea Mile that half a Minute does 
to an Hour, . © | 8 | 
Now a Sea Mile is found to contain about 6120 Feet ; this divided by 120 
(the Half Minutes in an Hour) gives 51 Feet for the Diſtance between the 
Knuts; but on Account of the Way the Log is tound to make after the Ship, 
one Foot is thrown off, andxo Feet is taken for the Knot, to anſwer to a | 
Glaſs that runs 30 Seconds; this 50 Feet being divided by 10, gives 5 Feet 
to every Fathom, ſo that in caſting up the Log in the Column of Fathoms, 
each Fachom anſwers to 1, or 1 Tenth of a Knot, and 10 Fathoms make a 
Knot, which is certainly the beſt adapted for Practice, fince all the Tables 
and Inſtruments uſed in Navigation are decimally divided. But ſome expe- 
rienced Commanders find, that the allowing 5o Feet to a Knot generall 
makes the Ship a-head of the Reckoning; and to avoid Danger, moſtly di- 
vide the Log line into Knots of 7 or 7 + Fathoms, of 6 Feet each, to cor- - 
reſpond with a Glaſs that runs 28 Seconds, Others, again, divide the 
Seconds the Glaſs runs by 4,-and take 5 1 for the Diſtance in 
Fathoms between the Knots : Which of theſe Methods are beſt, I leave to 
every Captain's own Experience to determine; but certain it is, that what- 
| ever {.engths the Knots are, the moſt convenient Way is to divide them into 
enths. | es 255 | = 
In hot or dry Weather, the Glaſs runs out faſter than in moiſt or rainy 
Weather; therefore Care ſhould b- taken to try,what Number of Seconds the 
Glaſs runs, which is eaſily done by the follow ing Rule, if there is no Watch 
at hand which ſhews the Seconds: 1 E 
Take a Muſket Ball, or ſome ſuch round Subſtance, and faſten a Piece of 
Packthread or Silk to it, and hang it by a Loop upon a Peg or Nail, fo that 
the Diſtance between the Centre of the Ball and the Nail be 39,2 Inches, 
then give ii a gentle Swing, turning your Glaſs at the ſame Time, and count 
the . of Swings it makes while the Glaſs is running, and they will 
be the Seconds required, _ EL2 gry 2 
Care ſhould alſo be taken to meaſure the Log - line pretty often, leſt it 
mould ſtretch and deceive you in the Diſtance, 1 


The Method of Keeping a Journal at Sea. 


N Y keeping a Journal, is meant keeping ſuch an Account of the Ship's 
D Way that the Mariner may be able at any Time to aſcertain the Lati- 
tude and Longitude the Ship is in; it therefore ſhould be the great Concern 
of every Perſon who takes upon him the navigating of Ships to temote Parts 
to · be expert therein, as the Lives and Fortunes of ſo many Men are com- 
mitted to his Charge. © e r n 74 3% b ee 
When a Ship is bound from one Place to another, which lies ſo far from her, 
iat mne ĩs obliged to go out of Sight of Land for any conſiderable Time, as from 
a 4 3: FVV WEEDS of F r 8 England 


1 


— - . - - — — 8 K - ”= - - - je 0 2 1 * — — — — — 2 . RAS — — — _ 
* _ 7 _ 5 
— D ** — * __ —— — — 
o — . — — — — * — - < - - — — ” — 
- — — * 8 n — — - — — EET — —— 1 * 2 — — — 
ä * _—_ — — — 2 —— —— _ - - *— — N * — 2 — hh 
- | ! — K ey — EC TED PE EIN * 2 * r 0 — 7+: Gd oy dns N 45 , a 4 , 8 —_ Ns rn EE EE - — _ * * 2 2 — — — 
* . — '& N ” . N — 
| | IE MY Oriney £1 — — rr dong of * — — — — — — _ o 
* 
, : pa 
| 4 \ | : 
* 


Column of Meridional Diftance, you are to 


( 3 } \ 

np + = 3 

\ ; ; . * 1 #/ 
f 


England to Jamaica; at the Time of her leayipg Sight of Land, ſhe js ſaid to 
take her Dep. and that Part of the Land ſhe then abe s, is Jaid tb be the Place 
the takes her Dep. from, ſuch as the Land's End, Lizard, &c. and at the 
Time of jakin loch. Neparty „ the Captain or Mate. generally takes the 
Bexxing and Diftance.of that Land ticcarding to his Judgment) and ſets it 
down on Va Ea Porte or in the Leg Book againſt the Time it Nas taken; 
thus, Land's End N. N. E. Diſt. ) Leagues, of Lizard N. by W. Diſt, 5 Lea 


% 


„* hene Manner may the Departure from any Place be taken, as may 
be ſeen in the firſt Day's Log. of the following Journal, where the Log- Book 
is marked in Columns for Hours, Knots, Fathoms, Courſes, Winds, Lee- 
_ way, TranſaQtions; and under it the Columns for Courſes, Diftances, 
Jorthings, or Southings, Eaſtings or Weſtings, the Latitude by Dead Rec- 
koning, Latitude by Obſervation, Meridian Diſtance, Difference of Lon- 
gitude, Longitude in, and in the laſt, the Bearing and Diſtance of the Lond. 
Notice muſt be taken, that in the Column for Courſe, you ate always to 
Kt down the Courſeyou have made by your Reckoning for that 24 Hours; 
that is, from the Noon of the Day before to the Noon of the Day you work 
on, the Sea Account being always kept from Noon to Noon, 
In the Eolumns for Diſtance you are to ſet down the Diſtance made by 
four Reckoning for that. 24 Hours at e 
In the Columns pt Northing and Southing, you are to ſet down the 
Difference of Latizude made in that 24 Hours, marking the Column with 
North, if the Ditfetence of Latitude be North; and South, if South. _ 
In the Column of Eaſting or Weſting, you are to ſet down the Departure: 


* 


made that 24 ours, marking the Column with Eaſt, if the Departure bs 
JJ / oo Eo 09D 
In the Column marked Latitude by D. R. you are to Tet down the Lati- | 
. tude you reckon yourſelf in on that Day; and in the, Column marked Lat. 
by Ob. you are to ſet down the Lturnde tpiind-,of Obſeryation, In the 
er dong (in Degrees and li 
nutes) the whole Departure you have made from the Place you took your 
Departure from; alſo the Difference of Longitude made in the 24 Hours in 
the Colamn marked Diff. Long: the Longitude in, in'the Coſumn mirked 
Long. in; and in the laſt, the Bearing and Diltance.from the Land. 
= The Variation, 1f any, muſt be allowed upon all Cour ſes ſteered, and 
*s n all Bearings that ate taken by the Compaſs * that is, if it be Eaſterly 
F mit be allowed to the Right Hand, if Weſterly to the Left of 
the Courſe or Ecaring. . Suppoſing yourſelf placed in the Centre of the 
Compaſs, and looking directly torward to the Point, you are to allow the 
Variation upon. V % ROW 
MED ; 8 E X A M P L E. 
Ho I ſteer S. W. and there is one Paint Weſterly Variation the 
my true Courſe is S. W. by S. or ſuppoſe I ſet a Point of Land, and find 
It to bear the Compaſs E., S. E. and I know. there 18 Half a Point 
Eaſterly Variation, then the true Bearing is S. E. by E. 1E E. 
Leeway muſt be allowed upon all Courſes ſteered, which is the Difference 
betu een the Paint which the hip endeay ours to ſail upon, and the Point 
really ſails upôn, and is cauſed by the Force of the Wind or Sutge of * - 
Sea, when-ſhe4s cloſe hau led or plying to Windward, which makes her fal! 
off and glide ſideways from the Hint of the Compaſs ſhe capes. at, and, gruſt 
be allowed to be an4ke Right Hand of the Courſe ſtered when the 
board Tacks are on board, and to the Left Hand when the Srarbourd Tac 
are on Boatd. The Allowanges that are generally made are as follow“: 
ct. When a Ship is.cloſebauled, if all her Sails. be ſer, the Water Camoth, 
and a moderate Gale of Wind, ſhe is then ſuppoſed to make little or no 
Leeways ns 7 - 


* x * 


we * 


* 


4 360 
4 The Ship being upon N ind, and, the ſmall Sails in, allow one 


Ti for Leeway. | 
. gdly. The Wind blowing bi, 0 le 10 cauſe one [Topſail tobeqaiten | 
10. allow'two Potts fer Leci¹] ß dee ** 
thiy, Whew/it-blows:forhatd hardback Top- ane uten i d ine 
Sea runs high, allow then three Points for Leeway. . 
c chly. The Forgiſail being futled/ ind the Ship tries under a Mzid-fail 
—- Mixen, ald four Points /for:Leeway z for ſhe then makes her Way” 
about four Points beforerhe Beam, as the Sea Phraſe is. 
Gthly. When the Ship tries under the Main- ſail only, ſhe then malges hee | 
Way Sem three Points before the Beam, that i ins: HERS five Points for Lee- 
way 
athly. If the Ship tris under the If zen vals, her Way is abort two 
Points before the, Beam; that rs, allow fix Points fur her Leæeway. 
Sthly. When ſhe lies a Hull, that is, with all her Sails furled, ko Way 
is one Point beforg the. Beam, and then 7555 70 5 505 Leway. 
thly. When a Ship is Iyiog-19 under a Main-fai en, &c. "they 
oblerve how, ſhe comes up and falls off, and take the, 5 e | 
two. Points, and from that allow TE =, es, 1 3-490) aA 


ors. 1 , Soar, of. the 
Ader gh: nal} Caſes, Reſort mul 5 the be Oo — me ta = the Ships 5 
then the Allowances, may becaicertaiged. Punt the greater Certainty,. b — | 
ting the Ship's, Wake by a 297 0 1 e min 

ter, which is 8 t there. for hat Purpoſe... S 47 1 
. RN AM p LE I. | 

Suppoſe. I ficer N. E, ;by E. with my Larhoard Tacks © on Board, 46 5 

make one Point Leeway, then my an made good is E. N. E 

Leeway and'Variation, x en th 10 de allowed one tha 


ö 121 


is, both! to the Right . or boch «x the Let add them oa 
ge. their den the fo fat pO they were to be allowed, * a 
oy 


if they ved one 22 Right Hand, nd the othet to 
the "Le e th m1 'lefs from the g 3 the Reniainder pre 
** " en > greater vas to Be allowed. n e 
115 EX A i P 8 . 


+1 7: , 


Valalbn to Thy” | Had Sn, avs " LY 2 
i um to be allowed to the let I _ 1 / whence : 15 . 
— 455 ; + 80 i *. 
Tins Coure ux. v. byN, 4 2, W. „ gate hott Scl 41 
2789014 7 E * A.M. P L E III. 3 s N 5 18 pk 


- +: Suppoſe L fees 8 W. by W. with, my Larboard Tacks. on Board, and - 
2 two Point and an half Leeway, and I have e one Paint ans a ee 
br Variation, what is my true Cousſe? 


45 iy. TI, 


ty brit 1 to the right Hand: +4 (fe 1 2 4 Pointe: i 4 
Variation to the Left ne e e eint, 2 6 

Tek Remainder to be allowed to the right Hand 1 — — e " 
cee uns Counſ in N e 9 
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9 ppoſe Ship lying. to under a Mail- Gil. with her Starboard Tachs os 
| Board, comes bp E. by S. and falls uff to N. K. by E. there being one Point 
" . Weſterly Variation, and ſhe makes 5 Points Leeway, what Cobrſe does ſhe 


6 Fr 


good ? 0 


Middle between E. by 8. and N. E. by E. is E. by N. for which al. 


bing 6 Points to the left Hand, the true Courſe will be. N. by E, 
Cutkrents, the way they fer you, and the Distance you ſuppoſe you are 
| Ati en by them, is to be ſet in the Traverſe Table for the Day, as any other 

; Courſe and ance, ; t 6 12 . 23 þ8 : 1715 8 ; 1 . 


1 


1 


Su 


ppoſe I try the Current, and find it to ſ t W. by N. per Compaſs 6 


Mile per ricur, the Variation being one Point Eaſterly; then it 1 tail in that 
Current 24 Hours, 1 ſet down in the "Traverſe able as a Courſe, W. N W. 
Diſtauce 24 Miles. . „ a ole ol wen +, 
© Heave of the Sea is to be accounted for in the ſame - Manner as Currents t 


As, ſuppoſe there is à great Sea heaving towards the S. W. by my om paſs, 
there being Half a Point Weiterly Variation, I then fer down in my Pra- 
verſe Table S. W. by S. half Weſterly, with fo much Diſtance as 1 judy: the 
Sea eee e . e e Mts fg 
At leaving the Land, the oppoſite Point to the Bearing, with the Varia- 

tion allowed upon it, and the Diſtance you judge yourſeit from it, muſt be 

ſet down in the Traverſe Table as a Courſe and Dittance, ©. 


162 


* £ „ 1 * 
% 
"EXAMPLE I. 
| * « 
* P * . 8 . * s 


- % + 1 


Soppoſe having two and a Quarter Points Weſterly Variatiop, the Start 


bearin 


Exa 
paſs. 


— 


, . Co 
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— — . TY YE EE EO an 5 ry 
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to N. E | 
Weſterly, for the Courſe to be ſet in the I raverſe Table diftant 12 Miles. 
5 PE you make the Land your. Bearing, itſelf (with the Variation al- 
lowe 
down in the Traverſe Table as a Courſe and Diſtance. This needs na 
The Courſes marked on the Log-board are the Courſes ſteered by the Com- 


by my Compaſs N. N. E. Diſtant four Leayues ; the oppoſite Point 
. by N. is S. W. be W. which, with the Variatio::, makes S. 


gpon it) and the Diſtance. you judge yourſelf from it, is to be ſet 


In order to obtain the true Courſe, it is nectſſary to allow both tor 


the Variation of the Compaſs, and tor the Leeway upon cach Courſe on the 
| Log: board, as has been thewn, before they are put into the I paverſe Ta- 


Every Day, at Noc —the Log-board is to be tranſcribed into the Log- 


bock, which is ruled exactly like the Log-board, 


= Mariners reckon by the civil Account of Time uſed on Shore, but they 

. keep the Reckoning for the Ship's Place, by beginning at Noon, and'count- 
ing from thence 24 Hourz to the next Noon. From Noon to Midnight 
they Mark with P. M. fignifying after Mid. day; and the ſecond 12 Hours 
with A. M. ſignifying after Midnight, _— their Day's Work at the 
Noop of the civil Day. ; Hence their Ship's 


ccount is 12 Hours earlier 


than their Shore Account of Time. And as the Sun's Declinatjon uſed for 


N finally determining the Ship's Place at the End of the Sea Day is calculated 


for the 


Noon of the common Day at London, therefore the Declination for 


the Noon of the civil Day muſt be taken for determining the Latitude, &. 


| at finiſhing their Day's Account. l „ OA Eale} WaLSeL. th 
There are various Methods of keeping a Sea Journal, according to the 
| Sentiments of various Perſons with Regard to what deſerves being recorded : 
1 / 1 | q 1 


6 ; 


| [ - 
Same approve of a- Journal including the Log-book, each Day's Work at 
ſome Length, and ſuch Occurrences as ſeem of moſt Importance; while others 
Prefer a ſh ct Ahſtract of this long Journal, containing little more than the 
Eourte run, the Latitude and Loagitude in, and ſometimes the Bearing and 
Diſtance ot the intended Port, or any ather ſemarkable Cape, Rock, Ifland, 
&c. tor each Day AIRED, 5 


In he following Journal the long Form is uſed, as repreſenting more fully 
each Day's Work, and the neceſſary Corrections; and an Abſtract of this 
may be drawn out in the ſhorteft borm that ſeems conſiſtent with DiſtinQ.- 

neſs. The Learner ought to be thoroughly acquainted with the long Form, 
and when he does that, he may either continue it, or take the ſhorteſt Form; 
or retrenching from the firſt, and adding to the ſecond, what Particulars he 
thinks proper, he may thereby make out a Form adapted to his own particu- 


7 
* 5 


— 


Rur xs for correcting the Dx AD RRCKONING by 
| an Obſervation. 0 * 2D 


OTWITHSTANDING the Rules already laid down for keeping 2 

I Ship's Way at Sea, yet by Reaſon of the ſeveral Accidents that may at- 
| fend a Ship in one Day's Run, ſuch as ſwelling Seas, different Rates of lail- 
ing between the Times of beaying the Log, Want of Care at the Helm in 
getting the Ship yaw or fall off, accidental Currents, ſudden Squalls, when 
no Account can be kept, &c, the Latitude by Account and Latitude by Qb- 
 fervatien may very often differ, then it ig neceſſary that proper Corrections 

be made in the Difference of Longitude. 5 „ 
| When you have made all proper Alluwances you can, ſuch as for Lee. 
way, Variation, Currents,” &c. and till find that your Latitude by Ac- 
count will not agree with your Latitude by Obſervation, then you muſt cor- 
as follows: | | | | V 
Firſt, Conſider whether you have made proper Allowances for Currents, 
Heave of the Sea, it the Courſe at the Helm has heen carefully attended to, 
it the Log-line and Half-minute Glaſs be juſt, and the Log properly hove, 
or any ſudden Squalls, or proper Allowances made for the Leeway, &c, 
which of theſe you conje cture your Error is in; make what Allowances you 
think meet to your Difference of Latitude and Departure by Dead Reckon- 
ing, and ſec if that will-reform your Latitude by Account, ſo as to make it 
agree with your Latitude by O\ſervation ; if it does, you have gueſſed right; 

7 f r you muſt always keep to the Latitude by Obſervation, it being the only 
Thing to be dei ended on ;) but if it will not agree with the obſerved Lati- 
tude, it is to be ſuppoſed there are Miſtakes in your Conjecture, or ſomg 
other Cauſe which produces the Error in the Reckoning, and ſtands in net 

ol being corrected, * | | e 


A Bt 162 3 BAIRD: 53 —_— 
Yeſterday at Noon we were in Lat. 36® 15 N. and have failed theſe 24 
Hours S. E. 4 E. 55 Miles, N. E. by N 20 Miles, W. S. W. Jo Miles, S. 
by W. Fl W. 20 Miles, and by Obſervation this Day at Noon we are in Lat. 


Ly 9 
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( In 5 
1 95 8 
The TRAVERSE TABLE, Lone 
| 2 „ mn 
© % Courſes. * Diſt. : N. E. 8. 1 E. Toh 
: E. IE. 55 : | e 
8. E. IE. 5 49 „, 
5 N. E. by N. 20 16.6 F i BY. 16 Þ 1 
W. S. W. 70 26.8 64.7 
by W. 3 W.] 20 Zr e 
2 5 a 3 — — — — 
| ſe SS £266 %.a & eds e r 
4 * 8 W * 
. : 64-2 We; i6.9 | 


- Saar Table eg. chat b Account the Diff, of L 
64˙2 8. ne e £ 78 


r ſailed, from ' | = = 
Difference of Latitude by Account N 
ä | Large in by Account 3 17 11 N. 57 


f ö - Differiog 15 Miles from ce Latitade by Oe. 


1 188 examine the Log · line and Half. minute Glass, 0 find 7 * 97 
Next I cenfider whether there be any Current, and Þthink I have 
Reaſon to ſuſpeR one: Upon Trial I fad there is ohe ſetting. S. S. W. 4 W. 
at the Rate of 7 Fathoms an Hour, and jud de I have been i in it thele 24 
Hours. Then 7 Fathoms (or Tenths of a Knot)-per Hour, in 24 Hours, 
makes about 17 Miles; and to the Diſt. 14 Miles, Canes ine * ws 1 
W. the 2 0 Lat. is hs? S. and 82 8. 7 W. | 


Now by Tr. Table A 2 'S. a6 606. Linrode failed flo 36% 1sN, 
And 13 50 28 146 8. 8.7 W. . cor. he Cur, 1 198. 
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"Which agreeing with e by 8 1 n that y 
11 is right; then having the Latitude left, and Eatitude come ” 
Difference of Longitude may be found either by Middle. Latitude: 0. 
ercator's Sailing as before. 

Ik after all proper Allowances are made for Rerong in Diſtance, Currents, 
Ec. the Latitude by Account and obſerved Latitude ſhould diſagree, then 
the Reckoning muſt yet be futther corrected; te do which, the OY! are 

, 1 e an be the moſt rational EPS. - 


SEP A. 8 Cx” 


Vu. Canrfe fund by Dead Reckoning be fs * . 


| Rur. To the Difference of Latitude and De Ae by Account end 
2 Courſe; to this Courſe and the Difference of Latitude by Obſervation, 


find the os of Longitade, either by Middle Latitade or e 5 


—ͤ—ä—“—. ſł —bõ—i X — 
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% e norte EX AMP I E. 

* Yelerday at en were in Lat, 300 180 N. oy an Se . 

Noon we are in Lat. 3 48 N. and our Dead Reckoning gives 107 Miles 
of Sonthine; and 64 f Weſting; r | ed the true Difference of Longitude. 
To the Difference of Latitude 107, and Departure 64, 1 find the Courſe 

2/3 Points; chen with Metidional Difference of Latitude between the two 


@dvſervations 115, and the latte 9 1 ins the true CNV of Lon. 
_— bg Miles. 1 vt 0 My Sy | 


As E u. 


7 the C 0. found * Dead Recloning « more than 3 1 or ; 3 22 
and leſs than 5 Points, or 56 Degrees. 
Avia. With the Diff. of Lat. and 


Dep. by Account, find the Diftaice; : 
with this Diftance, and the Diff. of Lat. by . 


bſervacion, find another De- 
parture. Take half the Sum of this 


true Dep, with which and the Diff. of Lat. by Obſervation, find the Diff. 
of 5 5 


5 | 3 
"=: 6 e 


Yeſterday at Noon we were in Lat. 529 40 N. and are this Noon i in Lat. 
555 22 N. having by Account made 84 Miles of Northing and 76 Miles 


Weſting; required the true Difference of Longitude ? 
To the Diff. of Lat. 84, and Dep. 76, the 


iſtance is 113 Miles, and 
the Courſe 42 Degrees. | 
To Diſt. 113, and Diff. of Lat. between the two Obſervationz 102, the 


Dep. is 4-7 ; then 76 added to 47.7, is 123. Ts half of which is 61.8, the. 
true De 


2 
To Dep. 61.8, and Diff, of Lat. by. Obſervation 102, the Courſe is 31 


grees, and with the Courſe 31 Degrees, and the Meridional Niff. of Lat 
n dy 3 2725 I find the Diff. of Long. is "ne We 


-» 


C As E u. 


* the Comrſe- by Dead Reckoning be more. than 5 Points, or 569, 


Rotz. With the Dif. of Lat. and Departure by Account find the Pit. 


rer then with this Diſt. and Diff. of Lat. by e find the . 
o 


. E X AM p L E. CR TE Ob . 
8 yh ae W we were in Lat. 38“ 57 N. to-day at Noon we 2 


in Lat. 4018 N. and by Account have made 68 Miles of Northing, ani 


112 Miles of Weſting; required the true Difference of Longitude ? 
With the Diff. of Lat. 68, and Depar. 112, I find the Cone 
| and to. Diſtance 1 32, and Diff. of Lat. by Obſervation 86, the Courſe 
499 30“ nearly; with this Courſe, and the Meridional Diff. of Lat. between 
| the two Obferrations 111, the Diff. of Long is 130 Miles. 
ee As the true Place of a Ship ta her Lat: and Long. 


1 aſcertained, I have ſet 8 down only, the reſt rs * * 
quence to e Mariner. Wn 


To pe ay for ſeveral B a 
By Help of the three preceding Rules, the Long. may 0 be eor- 
| fd J fer FIRE Dag, | but if an Obſerraion has been 52 one or 
more 


} 


\ 


— 


Dep. and Dep. by Account, for the 


iſt. 132 Wh... | 


more Days, then mark the Lat. and Long. ät laſt Obſervation, or if this 


is made as follows: 


Take the Northings, Southings, Eaſtings, and Weſtings, that you have 
wade fince your laſt Obſervation; or if it be your ert Oh! - 


Traverſe Table, by which you will have the whole Diff. of Lat. and Dep. 
by Account fince the laſt Obfervation; and with that ſame Diff. of Lat. and 
Dep. find the Courſe by Dead Reckoning ; then obſerve which of the fore- 
going Cafes that Courſe falls under, and correct by the Rule for that Caſe; 


| the Latitude and Longitude you were in at your laſt Obſervation, or leav- 
ing the Land as before, and then you may correct with a greater Degree of 
Certaiaty, eſpecially in high Latitudes, by the following Rules. | 
— 1 
Reckoning from the laſt certain Latitude and Lengitude. 


When the Courſe given by the Mer. Diff. of Lat. and Diff. of Long. by 
Account, taken as Diff. of Lat. and Dep. is leſs than 3 Doings, or 33 De- 


- Rur. To the Mer. Diff. of Lat. and Diff. of Long. by Account, 'tas 


a correſponding Dep. which will be the correct Diff. of Long. | 
rn, 7 
Having failed three Days ago from Lat. 49® f/ N. and got no Obſerva- 
tion till this Day at Noon. and find I am in Lat. 45* 25'N. and by Dead 


Reckoning I am in 45 12' N. having differed my Long. 171 Miles, re- 
guired my true Difference of Longitude? | 


To Mer. Diff. of Lat. by Acc. 423, and Diff. of Long. by Ace. 171, 
the Courſe is 22. Then with the Courſe.229, and Merid, Diff. of Lat, 
between the Obſervations 407, I fiad the Diff. of Long. is 164 Miles. 


CASE II. : 


7 - 


* 


Points. th LT IG : | 3 ©; F 
Rur. To the Merid. Diff. of Lat. and Diff. of Long by Account, 
taken as Diff. of Lat. and Dep. find a Diſtance; with this Diſtance, and 
Mer. Diff. of Lat. by Obſeryation, find a correſponding. Departure; half 
the Sum of this Dep. and the Diff. of Long. by Accoun:, is the correct 
Diff. of Longitude. * 1 eee 1 | 


by Account, (taken as before) is greater than 3 Points, and leſs than 5 


be your firſt Obſervation! fince leaving the Land, mark the Lat. and Long. 
0 of the Land you left; this is the only Lat. and Long. you can call certain . 
1 all the following Part of the Reckoning muſt undergo a Correction, which 


1 ur It ; | ſervation, then 
for every Day from your leaving, the Land, minding not to l-ave out the 
Diff. of Lat. and Dep. of the Day you correct on, and bring them into a 


But when an Obſervation has been wanting for ſeveral Days, then mark 


ken as Diff. of Lat. and Dep. as ſhewn in the Mercator's Sailiug) find a 
Courſe, with this Courſe and the Mer. Diff. of Lat. by Obſervation, find 


= M. Parts. 3 M. Party, 

= Lat. failed from 49%;57'N. 3470 Lat. failed from 495 3470 
_- Lat. by Account 45 12 N. 3047 Lat. by Obſer. 45 23 3003 
Mer. Diff. of Lat. by Acc. 423 Mer. Diff. of Lat. by Obſl. 40% 


When the Courſe given by the Merid. Diff. of Lat. and Diff. of Long. 


2 - 
6 [2 Fn - ww 1 - 
, * X t 
* 
N — 4 * 
: | 


e 44} 
EXAMPLE. 


Three Days ago we were in Lat. 45” 23' N. and have 3 that Time 
ſailed between South and Weſt, have by Dead Reckoning altered our Lat. 


94 Miles, and our Long. 147 Miles; but by an Obſervation this Day, we 


ad we are in Latitude 43 34'; required the correct Diff. of Long. 


M. Parts. M. Parts. 
Lat, ſailed from 47778 3063 Lat. ſaile from; 45923” 3063 
Lat. by Acc. 43 290 N. 2931 Lat. by 13 34 . 
Mer. Diff. of Lat. by Acc. 3 32 Mer, Diff. wy Obſer, 85 1 5 3 


8 RY 
us 954 


With the Merid. Di of Lat. by 20 132, and Diff. of Long. by PTY 
7, I find the Diſtance 198, and Courſe 48% Then to Diſtance 198, and 


Merid. Diff. of Lat. by Obſervation 153, the ; PEP. is are rg 125 added 


10 147 is 272, and half this Sum, viz. 136, is the co 


ens , CAS 2.48; 
When the Courſe given by the Mer. Diff. of Lat. and Diff of Long. by 


Account (taken as before) is more than 5 Points or 56 Degrees. 
Rull. To the Merid. Diff. of Lat. and Diff. of Long. by Acc. taken as 
Diff. of Lat. and Dep. find a Diſtance. 
To this Diſtance and Merid. Diff. of Lat. by Obſervation find a correſ- 
ponding Dep. this Dep. will be the correR Diff. of Long. 


EXAMPLE. 


Two Days ago I was in Lal 43e 34'N. and have ſince then fads by Acc. 

o Miles of Southing, and 256 Miles Diff. of Long. Weſt, but find by Ob- 
ſervation that I am in 420 2 what is my true ] Ji, of Long. 

Parts. M. Parts. 

Lat. ſailed from ha N 2910 Lat. ſailed from 43934 | 2910 


o "OD 


Lat. by Acc. 42 44N. n Lat. by Obſer. 42 30 2822 
Mer. Diff of Lat. by Act. _ 6g Mer, Dif. of Lat. by Obſ. 87 


"Then to Merid. 1 4 of Lat. . by Age. , and Dif. of Lo = OL Ace. 


Here we have given at ſome * the . Methods = ae 
the Dead. Te IE an Oblereations which are e * wt * 8 775 
lle of Diff. of Lat. and Dep. | 


* 


0 e 


* 
* 4 
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7 E ROBINSON, Gommander, | 

* > POE 3 . 1 2 4 b. ® TX 5 + = 8 : FE: 3 +4 ; EE 

a. 4 . i 


KK sept by J. CaowWD ER, Mate. 


Departure taken from the Lizard in Tan. 497 57 N. Long. 5 14 W. 


2 7 


Bound for ge Mary's, in Lat. 32N. Long. 25 6 W- 


In order to ſhorten the following Work, it may be proper to obſerve here, 

that ＋ ſigniſies Addition; — Subtraction; & Multiplicatien; + Di- 

viſion; S equal to; : :: : Proportion, or the Rule of Three, thus, 

2:4: 3: 63 chat is, as 2 ĩs to 8, ſo is 3 to 565. 
% 


Note. The following Journals exhibit moſt of the common Occurrences 
that happen at Sea, and is worked entirely by Inſpection from the Tables, 

. and will be found ſufficiently exact for keeping a Ship's Way to any Part, 
without the trouble of a rigid Calculation by Logarithns, 


{ 


- 


> 


A JOUARNAL'OF- A VOYAGE,” &e. 43 


Ne at's Tee. Nuit on board, 
F. | Courſes. Wind eee 


r 
- 


T= | 
7 


5 
eee 


Theſe-24 Hours moderate Gales, and fai 


At 6 P. M. the Lizard bore N. by E. Dis. 
| ! 6 Leagues, from which I take my Depar 
it being in the Lat. of 499 57/N. 

Long. 5? 14 Weſt of London. x 
Unbent the Cables and towed the Anchor. 
+ ad ak. »e bat Several Sail in Sight, ſtanding Weſtward. 


_ 
r. 


= 


n 47 Xo 
- 


dances. | 


Ur nn 


110 8 * uns * f ES 3 $405 
1 ER OS ; 2 
ah , ae LL eint Weſterg,, 


Y Lat, by 1 Dat. dy 4 | . aac 
ls I DR. Obſ. | 


e F V 7 
Courſe. [org. 12 pa ﬀ. FLY PE in. }\ Diſt.” 


. 27 | N 48. 21 N | 15 ; 1 | oy 48 ty 73 Aach Scary 56 
þ . W. : « | a, ab pe ; 4 48 5 ; +. 3 as We EPS 268-0 3 TOY a W.1no60M. : 


The Lizard bearihg N. E. by E. Dif. 6 Leagues from the Ship, is the ſame as if the Shi 
had ſai ed from the Lizard 6 Leagues or 18 Miles upon the oppofite, or 8. by W. Point 
the Compaſs, and allowing for the Variation, as before taught, makes it S. half E. diſt. 18 
M. which is to be ſet down as the firſt Courſe and Diſt. in the following Traverſe Table. 
The firſt Courſe ſteered by Compaſs'is S. W. by W. which allowing for the Variations 
makes S. W. by S. half W. and the Sum of all the Diftances ſailed on that Courſe till two 
 o'Clock, when it alters, is 18 Miles and an half, which being doubled, becauſe the Ls 
heaved every two Hours, gives 37 Miles ; ſo the ſecond Courſe and Dit. to be ſet.down in 
the Traverſe Table is S. W. by S. half. W. 37 Miles. In like Manner the ſecond Courſe 
ſteered is S. W. and the Variation allowed makes it S. S. W. half W. and the Diſt. on that 
_ Courſe ſummed up and doubled, gives 56 Miles; therefore the third Courſe and Diſtance ta 
de ſet down in the Traverſe Table is S. S. W. half W. 56 Miles, Having found the whole 
Difference of Latitude and Departure made upon the ſeveral Courſes, I then mark. d 
my Slate or Paper what every thing that is to be found comes to, and afterwards ſet them 
down in their proper Columns as above. ey TE) dro Gt tn ord in. T 


* 4 * 
* ' 
- 


. Oey e | 
— r F ourle is 3. 27 W. Dift. 10% Miles 
Coui ſes. Pit. N. | 8. | E. W. then Lat. failed from, or Lizard's Lat. 4903 N. 


3 Diff. of La: — . 

Nur 43.208 Ar ih, ot Speed . 4. 
r ne N 

8. S. W. TW. 56 [49-4 „, ee 

2.0 Tben with this Com. of Mid. Lat, 300 63 
ar 41 found a8 a Courſe among the Degrees, | 
Land che Dep. 48. 1 in its Column, in the Dit. 

cel. Anse 73, which is the Diff. of Long, » 


* Langitude failed from, or Lizard's Longitude : ny 14/W, Mong 


[559]. 


1 8 a * . 
77 5 


bo 1 ang I 


5 Op K+ Wk. . * , 2 
S $$ ; 'F 


Difference of Longitude 73 Miles —— 1 13W. LEY, 
. . Longitude in, or Ship's Longitude, , — 6 2 W. 
8 ' 7 1 ; 5 f * + 7 0 LOL IE . 48 8 7 

Now to find the Courſe and Diſtance to the intended Port; 


St. Mary's Lat. 37  ooN. 23933 88. Mary's Long. 26 W. 


| Dif.Lat.681Miles= 14 21 ler. Diff. Lat. 930 Diff. of Long. 1119 Miles = 18 ag W. 


30 from the Ship to St. Mary's the Courſe is found by Caſe I. in Mercator's Sailing, to . 


de S. 50 W. Diſtance 1060 Miles, 
* | | 8 Ha 


— 
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te Learner. - 
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3 VOYAGE RE 


ore of 2 ; REMARKS on -_ Manda! Pal | | 
H. K. F. : | 2706. 1 21 2 [ 
266 3 W.] N. ö be ſe 24 Hom moderate Galeqand cloudy | 
| 4] 5 5 ie Westler. 
6] 5 N. W. | 4 P. M. Spoke ak the Charmin 
. n. e Sf hk yo 
10 3 61 S. W. # 
B23 7 © ® JOINT +) 5 | 
| $6} © #50. 3K | 3 
i: 4 41 „ e EF ©} 3 . 1 £4 oe 
1” 2 2 38 Þ IRR Hud . M. got the beſt and ſmall Bower Anchor 
81 5 S. W. by S. W. N. W. I on the Gunnel, and N 1 Cables 
110 4 5 | and towed them. 2 5 
12 4 — Pave eee In 5 Point Weſterly. | | 1 
1 Ry t. by[Lat. by Mer. 
Comte. 21 S. IW. ID. R. Obf. | 5s Fred 2 in — 
* NW. 207] 93 F 33 40.43] I HA Si. A ASSL 
. 2 gat | | 970) Miles. 


The Variation is allowed on each. Courſe, and the Diſtances . ups as. befor 


| 333 **. debe Work, wile s follows 
"Sl | 
r ———— Fort. "hs EET 5 2 
3 Courle: | = n 5 ine Courſe is 30, and 5g 107 AT 
. SEwiazl 3.2 1 7-3] To the Departure made Yeſterday 48 Mites, 
W. 1 | 4.44 18.440 the departure made this Day 53, gives 
W. | 2z [5-8] 7.80701 Miles, or 1 41', the Meridian Diſt, 
3 "as : 
| 75 ki - — 
2 ] I 4 * I* 5k L 
. N — 1 — — — SELF * 3 128 N 


* W or laſt bay 5 Lat. 48⁰ 2 N. 
Difference of Latitude 5 523: 3SS« Long. from, or laſt bey. $ Loog, 2 8 
Latitude in, or Ship's Lan 46 48 N. Diff. Longitude 19 w. 


um Latitudes I : 98 89 0 = Ship s Long. . We 
Latitude ene, 2 4 | * 7 K 
Cow. Mig. Lat. 


Ae Com. M4. Late aa. 5 or 43 — ben 53 5 the Difference of f Long 


1 79 * 2 | 


; Then for the Courſe and Diftance yt the Skip 1 to St. Mary's, f 
Ship s Lat. ' 46? 45N. 31785 . Ship's Longituds | 70 4 W. 


L . 37 90 N. 1 2393 Fe St. Mary's Long. * 25 SW. 


— 


pit ef Lie. 356 =g 48 Mer. Dif.792 Pig. Lenz: rogo Miles = 77 20 


Heace the Courf: __ Difance from the Ship to St. Mary's is found as above, by Caſe 
1. i in Mercator s Sailing. 
Norz. Ad the Tables are 1 calculated to ſingle Degrees, the DRE Degree to the 
Comp. of Middle Latitude is taken to find the Diff. of Long. by, which is pear enough for : 


all common Purpoſes At Sen; thus, the Com: of Mid. Lat. is 42% rc, for which 1 take 


429 to find the Diff. of Longitude, + 
It is immaterial whether the Diſtance.of the intended Port, or any other Land you pink 
proper to note in your Journal, be kept in Miles or Leagues; there is only 1 & Polit Var 
tion here allowed, though in the , the about 25 W. and as this is intended id 66 to 
ſhew the Manner of 1 « 7 Error 5 Variation is of meſs eee wu. 
RE: 4 


0 - 0 * I a . 8 
: 19 % ; . & * 


FROM LONDON ro sr. "MARY'S. 45 


Fo Te apes or METS: 6. REMARKS On Board, Tue Tay, Nov. Shy 
H. K. þ F. | -Connſes. | Winds. Way.“ a 1796. 55 | 
w. W. N. W.. | Theſe/24 Hours 7s moderate Gales and © 

& 4 4 8 „e Weathers 

14 | | | jars P.M. fe a Ship to the Nicht 

10 F-43$Þ 515 i +7 3 | | 

12 | '4 | 6 | | 1 © 

2 4 8 ; | x 8 

4 8. S. . Weſt. | x1} 

6] 4 +1 

Bi 1 | | =Y 

I2 f Lal | e iN NM 14 Point Weſterly. 


El ec. HOES 
. 


* « Lat. FT Wer. | Dit, , | Long. | | | i 


3 i 57 I} 55 Ik by I a Ca 5 8. 02 Er. ook I | 


By allowing for Variation on each Courſe as before, and the Lee - way on the two laſt 
Cw the Work will be as follows : HS 


—— 


= 


eis. of Lat. 96. 3 16.4, 
Lge — the Courfe is S. 3? 30 W. Ditt, 97 Miles. 


2 


1 9 
"Courſes, pig: N. S. E. W. E= or Dos np ys } 
8. S. W. W. 24 21.2 Trims 1 Fae 203 5 = 
. $5 by W. %% PS „ [7 EaiiLe | . "_ ; 
e 39-5} 3-9]. | Com. Mid. Lat, 


Diff. Lat. 26.3 3• 918. 3] Di. © of Long. is 21 Miles. „ 


7 . : - 3*5] Long. from, or laſt Day s Long. 7246'W. 
"qd. EYES = 5 1 Difterence of Longitude o 21 W,. 
— | ab 4-4] Longitude in by Os 8 7W. | 
Here the Latitude by D. R. differing 11 miles from the Lat. by Obſervation, I correct for _ 
the true Longitude ; and as this is the firſt Qlerracien got fiace ROY the e correct | 
*r . Worms. hos donde Ear wt | 8 | 
Mer. Parts. To Mer. Dig by ne. | 
_ Lizard's Latitude... « W*QN...: 3247a-... di « of Lat. Account 423, and © 
Ship's Lat. by Account 45 12 N. 3047 Diff of Long. 173, the Courſe is 2 Points; | 


— u to Courſe 2 Points, and Mer. Diff. of 
Met, Diff. of Lat. by Account 423 Lat. by Obſervation 407, the Diff. ot Long 


, 


Lizard's Lat. . 3472 


Ship's Lat. by ob 43 23 N. 3063 Lizard's Long. zeiew. . 
— True Diff. of Long. 168 2 2 48 We, | „ 
Mer. Diff. by Obſervation 407 1 
Lizard's Longitude $%4W. Ship's true Long. 05 8 2 W. | 
Ship's Long. by Acgs 8 W. And to Courſe 2 Points, and Diff. of Lat. Fl 
e 2 between Lizard and "PM Ke the Diſtance. | 
Diff. of Long. by Acc. 2 632173 Miles is 296 Miles. gs: | 


„ FW 


Hence the Ship has ſailed from the Lizard S. S. W. 296 Miles, and the © ia and Diſt. 
to the intended Port is found as above, PEE ; 


—— rr wes _—_— — 
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46 +" A JOURNAL'OF A VOYAGE: 


Z Courſes." bil. bs N. 


T i N T | 8 '® wy * Nerz 'on Board, eee Now 94 
H. K. F. | Courſes. Winds. ways Bal 1796. * 1 
+3 bg owes we | | [Th ag Town made Ou ea 
PFW , MY | 
271 3 8 f N ; ? þ N . f 
„„ 1 1 ji JAts Pu 10 a gh Side lad ue 
2] T3 5 5 I Top-Maſt Shrouds _ Phan, 5 
12 31 | | | ö 2 2 
1 1 | BY | 3 | 8 
4 3 | 5 S. by W. W. by 8. f 0 ; G * } ; : 
6] 3 [ 5 4 1 — LY | {0 
* 3 | . Wa 
10 | TEES - a 3 | [V ajlation is ah Pam en, rf | 
T2 2 . ES 1 BE per — ; ; 
| | 1 Ley by] Lat. 1 Mer. "nt | 
Courſe. Dit. S. | E. Ob. Diſt. 2 | Beira and Dit. | 
9 KE. 1 of |.7: 75 | 12 — . | 66 ons 1017 RH Mess $.61 = 
W. 808 Mi «os. | 


DO Tk OY as before, the Wark will lands under f 4 


LY 


r I Lr: | Now to Dif. of Lat. 25 98. .and Dep. oY 
yp et: the Courſe is S. 9 . Did. 76. a 

3. E. — | 
| '8.|'E bac de La, Fw, or aft Do's Lat. | 4% 23N. 
8. IE. 46 ip . 14 45s LEE 4-5| 8 * 0 e „„ 


E. Ts.] 30 ; POS . 4 —— 
* 4 3 29 Tet Latitude in 3 
biff. Lat. r 
e 1 i t. 74 3 . * 
— anrannmmnm X — * L — Com. Mid. Lat. | | 45 Ig 
FE n And to Co. Mid. Lat. 4 5 15, or 45%, and 
FVV 2 23" oh Dep. 11.8, the Diff. of Long. is 27 E. f 
aL en = ak Long. how, or laſt Dey Long. . 
4 2a us be r Diff. of Long. 0 17 E. ; 
. Laginteln Tg 


Haring the "I * e 9 in, the direct Courſe and Dittance to the intended Part i is 
found (by Mercator's Sailing) as above. 


"Not. Then the n os/ady Wide are more than 5; or half a Mile, vou muſt call 


chat Side one more than you found it to be; but when they are leſs than 5, then you need 
take no Notice of them; as in the above the Difference of Latitude and Departure ae 74.9 
and 11.8, which 1 call 75 and 12, becauſe the Tenths are abowe 3. a 


But 3 you take the Difference of Latitude and Departure to find the Courſe 8 then 
take them in re, the fame may be obſerved in caſting up the Knots and Fa- 


R * 2 * 1 Ei 1 
r « as Lal 28 4 1 a 


15, DV A doubled, the Tenths are more Can 5, bet one Mile more in the Traverſe Table; 
but if leſs, omit them, as there are no Tenths in the Diſtance Column. Some keep an Ac- 
count of the Longitude made from the Place they take their Departure from, which is here 


omitted ; FW it. 


1 g . a | - 
F . SEM "Y * 
7 p * 1 AN I k _ 5 
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FROM LONDON To ST. MARY'SS 47. 


— 


Courſe. 188 h W. 
2 


—. 1 Kd ad RN hl 


5 [5 20 W. St. Mary's 8. 61 
| W. 876 Miles. 


— * *. PO EN IR 


" Taking the Middle Point between the Point on which the « Ship comes: up, "nnd the Point 
which the falls off for the ſecond and third Courſes, as taught in the Rules for lying - to, 
and then allowing as before for the Variation and Leeway, the Tiaverſe Table will fand as 


follows: 

n | 84 a 12 5 Now to Diff of Lat. . 88. and Dep. 28. 
3 | 4 ' e Courſe is $19 30 W. Diſt. 25 Miles. 
38 Courſes. Diſt. N. 8. E. | W. Lat. from, or laſt Day's Lat. 42o o8'N, 

2 5 W. N. W. TW. 21 7.1 5 8 19.8 Diff. of Lat. b 8 * oo og 5. ; 
N. N. E. 4 E. 9.1 7-7 ; 4.6 = Lat. in | 8 85 . N. 
N 140 + 1 OO nn. 
8. 8. W. W. 30 27.1 12.8 Middle Lat. : | : a4. os: 
e | 7 com. Mid. Lat. 45 4 

23-3 2 * me And to Com, Mid. Lat. 4554“, or * and 
| | | OO SSD = 25s the Diff. 4 is 35 Miles. 
— ö 8 : ng. from, or laſt Day's Long. 7* 45'W. 
Bd — A. — piftf. Let. — o 35 W. 
Long. in | 2 — ; 8 20 
| Then to find the Courſe and Diftance to St. Mary's 5' , 
Ship's Lat. 447 4N. , 2952 Ship's Long. de 20'W. 
St. Mary" s Lat. 37 00 2393 St. Mary's Long, 25 6 


biff. of Lat. 424 Miles or 04 Mer. 558 Diff. of Long. 1006 = 16 46 
* Hears thi on and Diftance foe the Bip tothe an rern wle hopes 


.NoTz. The Difference of Lougitude each Day is 8 by Middle Latitude veilings. 


_ which is ſufficiently exact for any ſingle Day's Run in theſe Latitudes, but the bee cs _— 
ee ROY TOO TORE ATT rs 


THe = r | aN on board, d, Thurday, Rox: | 
H. K. F. Courſes. Winds. way.. 10, 1796. ee, 
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Place (or where the Ruler eroſſed the aforeflid Eaſt and Weſt. Line) in N 

your Compaſſes, and apply it the Equator, or graduated Parallel, and that 5 

will Aer their Diſtance in Degrees, which may be turned into Miles or 3 

and in the ſame Manner as you find the Beariag and Diſtance be- 4 

| e e Shi and any Place, you may alſo find the Bearing, and Viſtance 5 

* m another ; war — n * the Ship and Place p 
| x in your Compalſics, and applied to the Side of the Chart, or * 
duated Lo one nearly in the Pafallels of the Ship and Place will 4 . 
the Diſtance, in Degrees as. before ; and for this Purpoſe there are generally 10 


red on the Sides of Charts Scales of Leute, by, which the Diſtances X 

te Places may be readily foun ag. 

1 Or 3 Diſtance between two Places upon a Mercator' 's Chart ny bee 

thus: . yo. : 

ake half the Diſtance 8 any two Places, and with ane er 
impaſſes in the Middle Parallel, extend both Ways upon — x50 

| ian; count the Number of Degrees between both Points, which - 

A * e er 4 in a LO" or Mes, de as i re is 


— — . —ů— — 
rr ne GAs wenn ecard 


—— 


_ 


— 2 ie ee et  Eerrt, Af ey re A t51y ad 


Tan II. 


Difference of Latitude and Departure for + Point. 


Din Lat. |Dep|Diſt Lat. Dep |Diſt | Lat, Dep Bin | Lat, Dep Dift| Lat. 
1 | 01.0/00»0U] 61] 60,903. 0 121|120.9J05.9 12 180, 808.9 24112497]; 
2 | 02,0j00-1] 62| 61.903. 0 22121. 906. 0 82[181,8j08.9] 42241. 7 
3 | 03.0j00+1] 63 62.903. 1 23122. 96.0 83/182. 809. 0 4342.7 
4 | 04.0/00-2] 64 63.903. 1 24 123.906. 1 84/183. 8 09. 0 4443.72. 
5 o5. oo. 2 65 64,903. 2] 2511249 06.1]. 85/184. 809. 1] 45244-7132 
& | 06.000-3] 65] 65.903. 2] 26125. S6. 2 866185. 809. 1] 464571 
7 | 07.0100+3] 7 66. 903. 3] 27726. 86. 2 87186. 809. 2] 4740.7 
8 os. oſoo. 44 68 67.903. 3] 28127. 806. 3 88/187. 809. 2] 4824777 
g og. o.] 69 68.903. 44 29(T728.8½%6. 3] By 188. 809. 31 49 248.7 
10 | 10. cſeo. 5 70 69.903 : 44 30. 129. 3106.4 90 139.8 09-3] _$91249+7 
III. %. 5 71 70. 903. 5 131120. 8 06. 4 191190. 139-$109.4 4 251 250.712. 
1212. ooo - 72 71.9%. 5] 3231.86. 5] 92/191. 80.4] 52257. 7/12. 
1313. % 73] 72.9% - 33732. 86. 5] 93/192. 809.5] 3352712. 
1414. %. 7 74 73.9 3.6] 34/733.8 96.0 94073. 809.5] $41253+7j1 
1515.0 75] 74.93. 7] 35/1348. 6 g51194.8109.6] $51254e7[1 
10 16. CO- 8] 76] 75.93. 7] 36735. 86.7] 96195. 809.66 56255712 
17 17. %o. 8 77] 75-93-38] 3714136.8]-6.7] 97196. 80. 7] 5756, 7112 
18 18.00. 9 78] 77.9003-5] 38[137-81e6.8] 98297. 8%. 2] $$12.57-71n 
19 | 19-<P9-9] 79] 78.9%. 391335-8100-3] ggj198.510g.381 88 P58 712 
2020. O. o 89 79.93. % 401]139.S 06.9 200199. 809.8 _boſ259e7 bo, 
21 2101. o $1| 8.94. 0 141140. 306.9 201. 80.9 251 260.7 KN 
2% 22. 0. 1] 82 81.904. 0 42141. 87.0 c2|201.8103.9] 621263, 75. 
2323-001. 10 83] 82.941] 43½142. 87. [ 03 pokes o| 63|262,7 [2-96 
24 | 24-001. 2 84] 83.9041] 44j243+8127-1] 04 20308 1000] 641263» 7]13-0; 
2 25-0 1.2] 85| $4.9194+2] 451144+3]07-1 og 58702 10 KI 65 * 3.0 
26 | 26. 0% 1. 3] 86 85.904. 2] 46/245. 87. 20 - 06{205,8 10. 1 + 8857 13.1 
27 | 27.021+3] $7] 86.9104-3] 47 146. 807. 2 oO, 80. 2 85 7Jt3˙1 
28 28.001. 4] 88 87.94 31 48/147. 87 · 3] o8[207»7|10.24 13˙2 
29 29.01 4 89] 88. 904-4] 49 148.87. 31 09 208.7 10. 3 65 123 
30 30. 01.5] go] 89.4.4 3942-5 P24 1: 7110-3 29 269, 7113 3: 
31 | 31.01. 5 91 90.94. 5] 151/750. 87-4] 2111219» 70.4 271 270. * 
32. 32. O. 6] 92] 91.94. 5 520151. 807.5] 1211. 70. 4] 72874» 7113-4] 
33 | 33.01.66 93 92.94. 6 53 152.8 7.5] 1312710. 5 7372-13-14 
34 | 34.0%] 94] 93-9[94+-6] $4[153+5127-0] 1413705 741273» 7133+ 
35 38 oo. ] 95 94.947] 551154+8107-6] 151214,7110-6 7517+ TFE3 39 
36 01.3] g6j 95-9194+7] 56155-8077 16! 1557 10.6 7675. 66 
37 37-0 oo. 8 g7] 95.948 $71156-3197-7| 171229, 7110-7] 771276» «7123-61 
38 | 38.ojoT.9] 38 97.964 - 8] 580257˙8 07-3] xu8[217.7j10.7] 781277, 7183-7: 
39 | 39-001. 9] 991 98.9[04-9| 5958.8 07-8] 19218. 710.8] 7978.7 13.7 
4040. oba. CJ 100 99-949. bo 159.3]07-9 —_20j219+7 10. 8 72622. 2113-8 89 
41 41.02. 0 "Tor 100.905. 161 160. 8 07.91 221 220. 7 10. 9 28128977 T5 13-8. 2 
42 | 41.9%. 1 021101. 9%. o 62 [61.8% 8. 00 22½ 221.709 82 2817/1391 
4342. 9. 1] 03102. 905. 1] 63162. 8 03.0] 23222. 711.0 8382.73.99 
4443-9. 04/103. 9%. 1 64/763. 8%08- 10 24 223-7]11-0} 84 in 14-0} 
45 | 44. 9102-2] o05[104.9995-2] 654164.8 08.1] 2524.7. 1 8 284. 14-0 8 
46 | 45.923] 06105. 995˙2 661165. 8 08. 2] 25[225.7]11.1} 86{285. 7114-140. 
4740. 9%. 31 106. 905. 31 6766.88. 2] 226.7112] 8786. 74, 198 
48 | 47-9192-4| 810 . 9-3] 68 167.8j08-3] 28227. 711.2] 8887. 74% 2 
49 55.62. 09108. 905. 44 69168. 808.31 29/228. 711.3] 8988. 74% 
50 42-5. 1109-28-40 70116931054} 3 P- 3] 4 90 [259-004 3 
51 50.9}02+54 1113x10.9195-5| 271117948 8.4 2311230 7111-4 2019, 
5251.92.60 1211.90. 5] 720771. 868.5 3231.71. 44 g2 291. «611454 
53 | 52.9192-6] 13111249 05. 5] 730772. 8 8-5] 331232+-7]11-5] o31492, 0114-4 
5453.92. 7] 141113-9105-6| 74/7738 8.5] 341233-7]14-5| 94 
55 34.9%) 1524.95.60 75/½774˙•8P8•5[ 3863475 
56 | 55.9% 2.8] 16|115.9]05.7] 76175. 8 Pb8-6[ 3638˙½7 61,6 
57 5.903. 8 171116. 905.7] 771176.8 [08.7] 3736.7 11. 6 
58 | 57. 92.9] 1811.95. 8] 7877.8 8.3] 38 33. 71.7 
5938.9 2.9] 19 118.95. 8] 7978.88. 8 39 Eœ 38.7 We 
J| 60 | 59.9P2-9] 201119-9105-9 80179. 808.8 ge 39+ 41. 8 
| Dif Dep. Lat. Diſt Dep. Lit. [Ditt Dew R. Diſt . i | 
Aa 5 W 2 for EF 4 Points. a; 


Q 
* 
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TanLz II. Difference of Latitude and Departure for = Point. 


1 chat 


Lat. Dep Diſt 
OT0joo. 1} G1 
oa. oſoo. 2] 62 
©03+9]00.3] 63 
04. oſoo. 44 64 
05 0 00. 5 65 
|} ©6:0ſ00.6] 66 
oy. oſoo. 7 67 
Jos. ooo. 8] 68 
©9e0J00.9] 69 
10.0%. o] 70 
10.901. 1 71 
111.901. 2 72 
12.9% 3 73 
13.901.41 74 
14.9 2⸗5J 75 
| 72 0 9 91.6 76 
x 1.21 77 
KS 91.8 78 
18.9 21.9 E 9 
$9 2PE2. 0 eee 
20. 90 I 81 
21.9 92.2 82 
22. 5e 221 83 
23.923 8 
124.9 2-4 5 
F 35+9}02.5] $6 
26, 2.6 $7 
| | 28-9]02.5] 
1 22.252. 9 
3009403 · o 
, 31. 3.1 
32.8 93.2 
| 33-3103. 3 
1 34+3j93-4 
35, e$103-5} 
36.303. 6 
803.7 
38.8 03. 8 
* 228 53.0 
_* 70.8 64.0 
3 41.804. 1 
42.8 9 +24 © 
2 43.8043 
E T44.3104.4 
4 A = 8 4. 5 
. 8 1 07 
5 | 4275 04.7 08 
. sed. 8 og 
: 1-49-8j0439] 10 
: 1 50.8 50.8/05.0| 111 
+ 51+8/05. 11 12 
5 52.7.2 13 
4 | 54.7.4 15 
* 5875.5 16x 
» a7 | 55-7195-6 
1 $7+7 195+7 
PS | 587 (05:3 
be 4 i 4 | .59+7195-9| 2c 
as Lat. B 


Dep 


Diſt | 


121 
22 


23 


Lat. 


120.4 
121.4 
122.4 
123.4 
124.4 
125.4 
126.4 
127.4 
128.4 


129.4 
130.4 
131.4 
132.4 


134-4 
135˙3 
136.3 


8137.3 


138.3 
139-3 
140.3 
141.3 
142.3 
143•3 
144.3 
1453 
1463 
147.3 
148.3 


140. 3 


150.3 
151.3 
152.3 


$4]153+3 


I54.3 


6[155.3 


156.2 
157.2 


158.2 


159-2 
160.2 
161.2 
162.2 
163.2 
164.2 

165.2 
166. 2 
167.2 
168.2 
169.2 


170.2 
171.2 


1172.2 


173.2 
174.2 


611752 


176.2 


177.1 
178.1 


179.1 


D tiDep. 


133.4 


DepDiſt 
11.81 181 
11.91 82 
12.0] $3 
12.1] 84 
12.2485 
12.3] 86 
12.44 87 
12.51 38 
12.6] $9 
12.7] 90 
12.8 191 
I2.9] 92 
13.0] 93 
13.11 94 
13.2] 95 
13-3] 96 
13-4] 97 
13-5] 98 
13.6] 99 
13.7 200 
13.81 201 
13-9] o2 
14.0[ 03 
14.11 04 
14. 24 05 
14.3] 06 
14.44 07 
14.51 08 
14.6] og 
14.7] 10 
14.8] 211 
14.9] 12 
15.0 13 
15.11 14 
15.2 15 
15.31 16 
15.4] 77 
15.51 18 
15.61 19 
I5.7] 20 
T5c7 2210219729 
15.8] 22 
15.91 23 
16.0 24 
16.11 25 
16.2] 26 
16.3] 27 
16.4] 28 
i6.5] 29 
16. 6. 30 
16.7 231 
16.8] 32 
16.9] 33 
I7.0 34 
171 35 
17.2] 36 
$7+31 37 
17.4} 38 
#7+51] 39 
17.6] 40[235.8 
Lat. Diſt 


2| 


2 
— 


Lat. Dep Diſt Lat. 
180. 117.7 24139 · 823.6 
181.117. 8] 4240. 83. 
182.1|[17.9] 4341.8 z3.8 
183. 118.9] 4242.8 023.9 
184. 118.1] 45 243.8 24.8 
185.1 18.2 46 244.» 8 24.1 
186.1[18.3]- 47 245.824. 
187. 118.4] 48 240.8 24.3 
188.118. 51 49247. 824.4 
189.1 18.6 3048.84. 5 
190.118.7251 2495 24.6 
I191.1|18.8} 5250. 824.7 
192.1J18.9 53.251.801 24.8 
193.1 19.0] 5452.84. 9 
194.1191] 5553.85. 
195.119. 2J 5654.8 25-1 
196.119. 3 $7|255-8 25.2 
197.0079. 4 58 256. 85. 3 
198.019. 51 59 257 8125.4 
199-0]19.6 _ bo 258.8 25.5 
200. 019.7 261j259.7[2546 
201.009.383] 62260. 7 
202.0[19.9] 63ʃ2z61. 75. 
203. O 20.0] 6462.75. 9 
204. oſ20. 1 65263. 726. o 
205.0 20.2 66 264.7 26.1 
206. 20.2] 67265. 76.2 
207. 0020.3  63j266.7 2615 
208. [20.44 69267. 7 5 
209. [z0. 5 _70[268.7 26.5 
210+0[20.6] 2711269.7[26.6 
211-0j20.7] 972[270.7[26.7 
212.0120.8} 7371.7 my 
213-0[20.9| 74z72.7]26.9 
214+C|21.0 75 273.7 27. o 
215.00 21.1] 7674727. 1 
216.0 8 77 275.727. 2 
217. 921.3] 7876.77. 3 
217.9 21.4 79 277.7 27.4 
218.9 21.5 80 278.7 27+5 
11219.9[21.6] 281 K* yp 
220.9 * 82 7 OE 
221.9 1.8] 83 — 7. 
222.9 21.9 84 chin 2 
223.9|22.0| 85 1 . 
224.9 2.1 86 * 3. 
225,9 2.24 $7 — * * 
226. 9122.3 88 — 2 wt. 
227.922. 4 7 040.4 
228.9122. 22.5 = . — 
229.96 291 289.628. 
230.9227 9298. 6 * 
231.922.880 9391.6 . 
232.922. 9 „ N : 9 
233+9]23+-0] 951293+6 > gh 
234+9[23+-1] 96294 ·6 oY 
235+9]23+-2| 97 * 1 4.4 
236.9123-3] 9829 7 29+3 
237+9143+4]} 99297 227 
238.823. 5 300 2986 29-5 
Dep. Lat. |Dift Dep. |Lar. 


for 7 x Points. 


— 


x] 


4 et OTIS 
a%s «a% 8 at 1 


Taztz II. Difference of Latitude and Departure for 3 Point. 


2 Lat. |Dep| Diſt| Lat. |Dep | Dift| Lat. |Dep| Dif] Lat. |Dep| Dift| Lat. Dep if 
10 . oſoo. 1] 61 60. 308.9 1211119.7]17.7] 1810179. 0026. 5] 2411238.4|35.3 1 
bi 2| O2. oſoo. 31 62 61.309. 1] 22120. 717.8] B82|1$0.0[26.7] 421239 ·4 35˙5 'S 
33. 000.4] 63] 62. 3009.2 230121. 718.0 330/181. 0026. 8 43]:40.4|35.6 oO 
4| 94+0]-:0-6] 64] 63. 309.4] 24/122.7]18.2] 84/182.0[27.0| 440241. 3 35˙8 "Wi 
5 04. 900.7] 65 64.3009. 5] 251123-6j138.3] B$5|183.0|27.1] 45|242.3 35.9 MW 
6| 03+91909-9] 66 65.3[09.7] 261124.6|13.5| B36118400|z7.3] 443.338. 7 ft 
706.90. 0 67] 66. 309. 8] 27|125.61138.6] $7|135.0[27.4| 47 244.336. 2 1 
$| 07.9% 1. 2] 68 67, 310.0] 28/126. 6018.3] 88/186. 27. 6 480245 336.4 . 7 
98.901. 3] 69 63.20. 1] 29127. 6018.9] 8986.9 27.7 36.5 ; i 
10| ooo. 51 70 69. 2010. 34 200128. 6619.1] gojr87.9|27.9 3.7 7 
11 1c. 901.6 71] 70.2 10.4] 131/129. 619.2] 1910188. 9 28. o 36,8 8 
12 11.9jor.8] 72] 71.210. 6 320130. 6019.4 92 189.928 2 37-0 3 
13 12.9901.91 73] 72. 20.0.7 330131.619.5 931190. 9 28.3 37.1 9 
14| 13.802. 11 74 73. 20.8] 34132. 5019. 5 9491.9 28.5 37.3 8 
15 14.82.24 75| 742 11.0] 351133-5119.8] gcj192 928.66 37-4 7 01 
16) 15-3j02-3] 76] 7821-2 36[r34-5/19.9] g61193-9]28.7] #56 37-5 1 
17 16.8 02.5 77 76.2 11.2 37 135•˙5 20.1 97 194. 28.9 4 37-7 1 
180 17. 80 6] 78] 77.11.41 38/136. 520. 2 980195829. 0 38255. 2 37.8 1 2. 
19] 18. 80.8] 79 78.1.6 39137. 50.4] 99ʃ198.8 29.24 38.0 N 
20] 19. 8002. 0 8c 79.1|11.7 4. 1338.5|20.5 20c\197 .8 :& : 38.1 pt 
21 20,531] B1| $051 1179 1470139. 20. 7 207(198.8 9.5 3 Gt 
22021. So; 2] 82] 81. 1a. 42740. 5020.3] o2[199+8 9. ö +1 47K 
23] 22+7]03-4} $3] 82. 1012.2] 4341.40 21. 0 0312008 29.8 3s, WE. | 
24] 23+-7/03-5] 84/ $3.1 12.3] 44/142. 421.1] 040201. 8 29 09 38.7 1 
25 24+7]93.-7] 85] $4.1|12.5 451143-4|21.3] o5|202-8130,1|- 18.9 1 
26] 25-7103.8] 86 85.112. 5 45/144. 21.4] oblz03. 830. 2 1139-0 1 
27] 26.704. 0 87] 86. 1012.8 471145. 4 at. 6] 071204+7 [30.4 39-2 8 
28 2774.1] 880 87.012. 9 481146.4|21.7] o8f05. 730.5 39-3 | Wa £ 
29] 28.7194.3] $9] $8.c|13.0] 4947.40 21.8 09/206.7 30.6 39-5 i Wa f 
30] 29+7104-4] 20 89.c|t3.2] 50/7148. 4 22. O 1007. 710. 8 39-6 if 1 
310 30. 704.5 91] go.o113.3 15101494022. 1 211 08.730. 9 19.7 | 148 
32] 31+7104-7] 92] g1.o0[t3.5] 52/150. 3022.3] 121209-7131.1 69. 039.9 1 
33 32.6 04.8 93 92. 13. 6 53 151.3 22.414 13 21027 31.2 | 0 1 
34] 33. 605.0 94] 93. 0013.8 540152. 322.61 1411.7] 31.4J4 741471 © $0eZ | 7 
35] 34. Cors. 1 95 94. 0013.9 550153·3 22.71 15212.731.5I 77a. 5 
36 35605. 3] 96 95.0014. 1] 35ſ(754.3 22.9] 16½13.731.7J 76273. o Wes 7.8 
37] 36. (ofs. 44 97 95-9114-7] 57/155. 333.0] 17 14.631. 8J 9771274040. 4 3- 
38] 37-6j05.6] 98] 96.g9|[14.4] 38/155. 323.2] 18[215.6 32.c| 781275+0{40-L || 1 
39 38. 65.7] 95] 97.94.51 5957.33.31 15/216.6032•1 278. c [40.9 = 
4 | 39-< BY 08 TOY 98.9}14-7] G6c|158.3]23.5] 2cj217.6132.3 277. 041.1 1 
41 40. 606. c "101 99.9 14.8 1601]159,2 23-6 221j213.6132.4] 282 277+9]41+3 4 | 1 : 
42] 41.5%. 2 o20r00. 915.0 62/160. 223.8] 2:|z19.f[32.61 82[a78.9 41.4 % N 
43] 42-5106. 3% 3101. 9ſ15. 1 62/67. 2½ 3.9] 2320, 632.7] 33279947. + mas 
44] 43-$]96.5] ogſto2.g|15.3 | 64162. 224.5] 24/2176 32.8] 84/280, 941. 1 1 
45] 44.5%. 6 05/103. 915.4] 663.2024. 2] 2222.63. 6[ 88 „. "I 
46] 45-5|-6.7] of. 815.5 66164. 224.34 24|z23.5]33.1} Seas. 41.9 "i 
47] 46.5]06.9] o 5.$|15.7 6 [165.2]24.5] 27 224+ 5]33+3 $:1283 92.7 15 
4*] 4-7. o os. 815. 8] 68/166. 224.6] 28|225.5]33.4} 8884. 2. _ as 
4] 48. o. 2] orjro7.8[16.0] 6 167. 24.8] 29/226. 5 33-6] 888.94 N 
—_5<] 49+5197+3] 10tos. 8 [t6. 1 7 (168.10 24.91 30/227. 337 e 42.5 1 
51 5. 47•5 171010975. 3 | 171|169.2]25c1] 2311228; 33+9]. 291878427 1] RE 
$2] 5T+4197-6] 121110.8116.4 |. 72]170.1]25.2] 35229. 534. 921288.8 oo 
$3] 32.40%. 8] 23]r11.8[16.6 | 73|171.1]25.q} 331230. 534.2 * 
| 54} 53-4[27-9] 24|rr2.8|16.7 | 7472.1 25.5] 34231-51343 | \ BY 
| 55] 54+4]%8.1] 215|r13.79]i6.0 | 75]173+1]25+7] 351232+4|34+ 5 * N 
56 55-4 08.2] It\r14.oh17.0 ff 76/74. 7 258] 361233.4 3++6] ve "I 
| 58] 57.4j08.5] 1816.77. 3 78/76. 1026.11 338]235.4 34-9] 1 
59] 58.4108.6] 1½17.7 17.5 29%//½. 126.31 39 236.4350 N 
I. 6<| 59. 308.8] 12018. 717.6 1800178. o 26.4] 240237. 4 =] 1 
ö — — | — oo — — Lat. Pit Bes. Dia | 
Bill. |Lar. Dif: [Dep, Lat. Bi Dep. Lar.| Diſt|Dep. |Laz. Di 


for 7 Points. ” 
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WM Pazrz II. Difference of Latitude and Departure for 1 Point, 


— 


Di Lat. |Dep | Dil] Lat. |Dep | Diſt] Lat. 
1 0 118.723. 6 177. 535.31 2410 236.3 
3 119. 0|/23.8 178. 5035.51 421237+3 
32, 0 1795035 ·7 238.3 
4 24.2] 84180. 4359] 442293 
4. 24+ 4 5|181.4}36.1] 45/40. 3 

| : 24.6] $61182.4[36.3þ 46[241+2 
ay 24.8] 87183.44|[36.5] 47242. 2 
| : 25.0] $881184.4136.7]| 4812432 
F 9 5 25.2 89 185.3 36.9 49 244.2 
2 122.0 5-4J. 90 186.337. 1[ 50242 
10. 25.6 187.3037. 3 246.1 

| 25.8] 92ʃ188.337.51 5212471 
26.0] 931189. 3137.-7] 5312481 

26.1 94}190+2[37.-9 | 544249. 1 

26.3] qg5j!191-2j38.0| 5525001 

26.5 g6j192-2]38.2 56/2511 

26.71 971193+2133.4} 57j252+1 

26.9 98/194 2138.6] g81253+0 

27.1 990195.2038.81 5912 54-0 

27.3] 200196. 139.0 50255. 0 

0 Of 27.5 197.1039. 2 256.0 
521.6 17.7 198. 139.4 62ʃ 256.9 
22˙6 27-9] 399.2396 63579 
23.54 · 28.1 04.200. 139.8] 64ʃ258.9 
245 ö . 28.3 05 201.040. 0 65 259.9 
25.555. 28.5 O2. 4. 24 66260. 9 
26.5 28.7] 07]203. 0149-4 | 67/261.8 
27+5 28.9] 08|204.0j40.6|] . 6$1262.8 

of 18.4 29.1f 09/205. oA. 5 g9j263.8 
40 29.4 1429-3 10g. 42. 7c 264.8 
30.410 29.5 2111206.9j41.2| "2712658 

21 31-48 29+7| 12j207-9]41-4] -n2j266.7 
33 32 29-9] 13/208.9 41 2743126707 
33 30.0 140209. 9047.8 4268.7 
34. 30.2] 15210. 8042.0] 7569.7 

7 8 39-4 | 16|211o8$142.1 | 76/270. 7 

6 30. 6 171212.8[42.3] 7771.6 
30.8] 1213.804251 780272. 6 

31.01 19214. 8042.7 91273+6 

31-2 __2c{215-7j42+9 | $01274-E 

31-4 | 2211216«7]43. 1] 2831275+6 

31-6] 22 217. 7143-2 $2j276.5 

31.8] 25)218.7143-5} $31277+5 

32.0 241219+7143*7] . 84278. 3 

$2.2] 25/220. 6643.91 $<51279-5 

32. 4 of 221 9 41 280. 5 

32.6] 27222. 9%44.31 387281. 5 

32.8] 280223. 9 51 28282.4 

165.7330 2c 11.4.7 48255 
166.7332 222 144-9 gol 4 

33-4 | 2326.45 · 1 2976874 

33-0] 32227. 8045 3] 9g2j286.4 

33.8] 3322850455 93.2873 

34-0] 340229 · 5045 ·7 9488.3 

34-1] 35230. 845-9 95 289.3 

34-3] 361231-4]46.-0] 966290. 3 

34.5] 372324462] 972913 

34.7] 380233. 4146-4 | 980292. 2 

3491 3902344466 992932 

15-1 49235-41498 | 300]294+2 

Lat. | DiftiDep. Lat. LDitt{ Dep. 
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TAETR II. Difference of "ASHE Departure ** 12 Point, 


— 5 ö "At "TY" A! ö 
Dit Lat. Diff Lac. og Diſt Lat. wp or Lat. Dep Diſt Lat Dep 
61] 58 447.7 121 115.8 CLLF | 181 173.2052. 2412 469.0 
| | 62 3275 18.0 22 116.8 35˙4 82 174.2 528 — 0 — 
I 63] . 3/18.3] 23[117.7/35.7 330175˙253.1] 43 232.70. 5 
. 64 61.278. 0 24 |118.7]36.0f 84/75. 1 $3-4] 44/233. 570.8 
| 65 62.2 18.9 25119. 6036. 31 8577. o 5371 450234. 5071. o 
ö 66 63. 219.1] 260120. 36.5] 86778. 0 46 
SF 6764.19.41 27 121. 5036.8 
b 1 68 65.1 190-7] 28/22. 5 37.1 
6966.00. 0 2923.5 37-4 
| 20 $7-c[20.3 2 
| 71] 67.920. 6 131125. «4133.0 
| 72] 68. 20. 9 32126. 3038.3 
c 73 69.9 21.2 331127 3135-6] 
74] 70-S|21.5] 2411282 38.9 
751 71.8 K1. 8 3511292039. 2 
76] 72+7]22.0] 3611302 39.4 
771 73.7 WF 37 |131+1139.7 
78 742.5 3832.1 70. 
29 7562.91 39 133. o. 3 
$5] 76.6 23.24 40j134-c[40.6 
| EE 23-5] 141134940. 9 
82] 78·5/3.8J] 4235.94. 2 
83] 79-4[24-1Þ 43113 A118 
84] 80. 424.4] 4437.84 7.8 
85 31. 3 24.7 45 138. 8042.1 ; 
86 82.3[24.9] 461139-7/q2.3 
87 $3+3]25.2| 47140. 742. 5 
88/8425. 5 4841.62.90 
89 85.22 5.8 49 142.604 43.2 
90 86.126. 26.1] 50143. 28.5 
91 87. 226.4 "T51/144+ 5143-8 
92| 88.06. 7 $2 148. „8144.1 
93 89. 27.0] 530146. 444.4 
94] 90*Cl27.3] 54147. 444.7 
95] 99+9127.6] 55/48. 3045.0 
96 91-91:7.8] 56ſ149.345.2 
971 92.828. 7 57159. 245. 5 
981 93»E[28.4] 58151.2045.8 
= 93] 9478.7] 55 52.245. 
102-79. 5053. 153*1/46+4 
101] 90-7129.3] 16754.145.7 227 
2 9769.6] 62155. 0047. 0 | 
12.5] 03] 98.6|29.9 63 156.047. 3 
12.8] 0499-539. 2] 64156. 47. 6 
3113.1] 05/100. 50. 51 6557. 947 
4013.3] 6. 430.7] 66 158.9/48.1 273.782. 9 
4 13.60 %%o2. 4 31. o 67 159.8 48.4 271217. 2 65.8 871274. 7 83.0 
3.93.9] 103.4313] 6860.8 43,7] 28/218. 2068.11 88 2756083. 5 
46.9 14.2 Og 104. 3 31.6: 69 161 7 49.0 29 219.2 66.4 89 276.7 83.8 
494.5 101105 331.9 © OM 162 +7149 3 | - hs 20.1066. 7 90277. 5 84.1 
48.8½14.8] -111[106. 232.2 17116376049. 6 2310221. 1 67.6 291| 278. 5184.4 
49.8151 212[107.2[32.5| 72 164. 649.9] 320222. 0 67.3] 922794 84.7 
50.75, 4] 13188. 32.8 73165. 650.2 33223. 067. 6 93280. 408 5. o 
287] 74[199+1133-1] 741166 550. 5] 344223. 967-9] 84281485. 
5266,00] 15%/10.163.44 75167. 550. 8] 35 224. 968.2] 95|282.3 85. 6 
53.6½16.2] 16111. 0 33-6] 76.168.451. 36 225+9168.4] 96ſ283.3085.8 
$4-5/16.5 17|112.0133.9] 771694 51.3] 37ʃ226. 868.7 971284. 2086.1 
5 +5136.8 18 |112.9134.2| 78 170. 351.6] 38[227, 869.0 98 28 5.2 86.4 
$*+S$T7-Ti 191113-9134-51 79ʃ171.3(51.9 391228, Kr 3 99|286.,1/86.7 
2.424 2 114. 84-8] 872.3052. 2 4929.7 229.76 300287. 187.0 
DillDep. [Lar. | Diſt (Dep: Lat: ; Dit Dep. Lat.] Diſt Dep. — Diſtt Dep. Lar. | 


for 62 Points. 


- de 8.2L 2 * 
* . * # Wt" «+ 2 = 
* 


"TABLE I Difference of Latitude and Deb for 14 Point. | 


— — — 


Lat. Dep Diſtſ Lat. Dep |Dift| Lat. Dep Diſt Lat.] Dep. 
57.420. 5 1210113. 9 040.8 1811170 461.0 3 81.2 
58.4 20.9] 22ʃT114. 941.1] 82777. 461.3] 421227: 8 81.5 
59.3]21.2J 2315.804714] 83ʃ772. 3061.6 3 2288 81.8 
50. 321.6] 24j11b-7]141.8] 34773. 262.0 44229. 7 82.2 
61.2 21.9] 251177042. 1] 85774. 2062.3 45/2397] 82.5 
62. 1022.2] 26718. 6042.4] 80/775. 1062.6 40ſ2 31.60 82.9 
63. 122.6 27J¼119. 6042. 8 37176. 163.01 47232. 5 83.2 
64. 02. 9] 280120. 543.1] $8[177.0163.3] 48/233. J 83.5 
65.003. 2] 2912150434] 89777 903.7] 496344 83˙9 
'o| 65.9]23-6] 30.122.443. 8] go 178+9]64.0 500235. 4 84.2 
50.8239 1313.304410 1911179+3154.3] 251/30. 3 84.5 

9 

2 

5 

9 


68.7]24.6]} 331125+2/44-58] 931817 65-0 531238. 2 $5. 
69 724.91 34126.245.1 941132. 606 5.31 5439-1 8 
70. 6026.31 35/127. 1045. 5 951133+-6]65.7 551240. 1085 
71. 6025.6] 36|128.c{45.8] 96184. 5156. 0 | $6124T-0 86.2 
72+5]25.9] 371129+c[46. 1 971185 5166.3] 
73.426. 3 380129. 9046. 5 981186. 466.7 
74.426. 6 390130. 46. 8] 9918457. 0 
30] 75+3126,9] 400731.8 47.2 | 200 188.3 197-4 
76.3127-3| 1411132+8]47.5| 2011189. 2157.7 
382 77-2[27.6] 42{133+7147.8] 21190. 268. o 
83] 78. 128.0] 43/134. 648.2] 0391. 168.4 

79-1]28.3] 44135. 6048.5 04192. 168.7 
80. 0028. 6 45 136. 5048. 8 05 193.0 69.0 
$6] 81.029. 0 461137-5|149-2| 06194 · 0069.4 


$7] 81.9 29.3] 470(738.4049. 5] 7794969. 7 
88 e 48 
$4.7 


4 
67.8]24.2] 32/124+3/44.5| 92/180. 864.7] $21237+3| 84. 
5 
5 


139.3049. 8] o81195-3170.1 
$9] 83.8030. 0 49140. 350. 2] 0996. 870. 4 
go| 34.7130-3] 8147. 250-5 PL 101197+7170+7] 
910 85.7385 1511142-2}50.9| 2110198.771.1 
920 86.6031. 52.143 ˙1 51.21 121199. 671.4 
93] 87-6]3z1.3] 544.051. 5] 8300. 51.7 
9488. 8031.7] 54148. 0051.9] 14201. 572.1 
951 89. 432.0] 550/1459522] 1202. 472.4 
96 90. 432.34 5646.52. 51 161203-4172.7 
97] 91-3}32e7 | $71147+0152-9 | 171204+3173e1 
93| 92.2[33-o| 58$1143.8|53.2| 18]205e2173.4 
99 93-2133+-3] 591145+7153-6] 19]206-2173.8 
100| 94. 213.7 60150. 6053.9 2012071174. 1 
101] 95. 134.0 161181. 6(54. 2 2210208. 174. 4 
2 96. 0034.4] 621152. 554. 6] 221209. 0½74·8 
03 97-0134-7] 63]153+5154-9 | 23110-01751 ,95+3Þ 
og 97.9035. 0 64154. 455. 21 24210. 975.4 4 05.0 N 
os] 98. 9035.44 651155+3}55-6| 25/K11.8075.8J 585 

o6| 99.8]}35.7 | 66156. 3]55-9 | 261]212.8176.1 
o71100.8[36.0] 67156. 256.2 27]213+7]76.5 
o|101.7136.4| 68/158. 256.6 28 ny 76.8 
09102. 736.7] 690159. 1056.9 29]215+6j77.1 
10/03. ([32-O. 70[160.1157.3 301216. 5177.5] 901273+9| 97-7 
111104. 5037.41 171}161.0|57. 57 5 231217. 5/7. 8J 291/274. 0 $3.0 
120705. 437.7 72ʃ161.9 57.9] 32 K18.4½78. 1] 9262749 98.3 
13006. 438.1] 73/162. 9058.3] 331 219.478. 51 920275 98.7 
14410. 3038.4] 74/163. 8058.6 34 z20. 378.8] 94/76. 8 95.0 
15.08 3038.71 75/64. 858.9] 351T21.379. 1 95277. J 99.4 
16109. 239.1] 76ſ/165. 759.3] 30[222-2[79.5] 96/278.7 9947 
17/110. 239.4] 770166. 659.6] 3723.19. 8J 9779-0. 0 
180111. 1039.7 731167.6|60.0| 38224. 180. 24 980280. 60,4% 
19112. 640. 1 79168. 560. 3] 39 25.080. 51 99/281. oe 
200113. [40.44 8069. 560. 61 40jz26.cj80.8P Jgd. 101. 0 
it] Dep.] Lat. Dial Dep. Lat. |Diſt{Dep. | Lat Di: Dep.] Lat. 


for 0+ ae 


6 1 2 
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Tarts II. ee of "NO TIRE and Departure far 2 points. 


for 6 Points. 


— > BC CC 


its 
8. ; 
| * Lat. Depſ Diſt] Lat. Dep Diſt Lat. Dep Lat. Dep Dif! Lat. Bes. D 
: — — } —— — — — — — — — — : — 
| 1 00. 900. 44 bu 56. 423.3 1210111. 8046.3 ee 2410222. 7] 92.2 
| | 2 01. 80. 8] 6a] 57. 323.7 220112. 746.7] 820168. 269.7] 420223. 60 92.6 
1 g 3102. 801. 1 63 58. 224.1] 23/713. 6647. 1 83/169. 170. ] 43224. 5 93-0 
I 4s. 7. 5 64] 59.14. 5 24/114. 6047. 5] 840770. 0. 44 44225. 8 93-4 
8 4 | 5| 4-60.91 G5} 60. 124.9 25/115. 547. 8[ 85/70. 9/70. 88 45j1226.4| 93.8 
Fi | 65502. 3 66 6r.0j25.3] 26j116.4 48.2] 86ſ/171.9½71.2] 4622730 94-1 
+ 7] 06. 502.7 7] 61.9125.6] 271117. 3048.66 B87j172.8j71.6] 47228. 2] 94.5 
ky 8 07<4{03.1] G68] 62. 8026.0] 281118. 349-0 881173-7[72.0} 481229.1] 94.9 | 
4 | 9 08. 3103.4] 65/63. 826.44 2.119. 249.4] $9j174+6j72.3] 49/230. 95-3 
10 09. 2 o3. 8 2 64. 64-7268 30 120. 1149.8 go[17 5+ 6172.7 S831. 95-7 5 
1 x1] 10. co. 2 71 65. 6127• 2 155/121. 0/50. 1 1910776. 5073. 1] 2510231. 9 96.1 
28 12] 11. i[c4. 6] 72 66. 827 61 32122. 050. 51 920177. 473. 5] 5202328 96.4 
| J} 23] 12. oog. o 73] 67-5]27-] 3322.85. ] 931178. 2173-9] - 3312338] 96.8 
1 8 130 12.9.4] 74] 68,4 28.3 3423.8 51 941179» 274.2] 542347 97.2 
1 15 13.956. 7] 75] 69,30 8.7] 351124-7/51.7] 95180. 274.6 35/2356 97.6 
4 | 160 14-86. 1] . 76| 70.2[23.2] 36/25. 752.0 96|i81.1]75.0} 56236. 50 98-0 
id 7.7] 15+7j06.5] 77] 71. 1029.5] 37/26. 6052.4]4 g7{182.0/75.4 21237+5] 98.4 
is 18 25.606. 9 78] 72.9.9] 3$[127-5|52.8] g8[132.9175.8] 581238.4] 98.7 
1 | 19] 17 · 60. 3 759/73. 30. 24 397128. 453. [ 99183976. 2] 59j239+3] 99-1 | 
1 200 18.50%. 7 c| 73.930. 6 40/29. 453.6] 200184. 8076. 5 600240. 299.5 5 
4 2199-4 O8. 0 81 74.8131-0| 1411130» 354.0 2010185. 776.9] 2610241. 1 99.9 
F 220 20. 308.44 Ff2| 75.$131.4} 42j131-2154.3] 20186. 677. 3 621242. 11100. 3 
1 23 21.3 08.8] $3] 76.737. 8 43/1321 54.7] 03/187. 677.7] 63243. [100.7 
5 24 22. 209. 2] 84 77.6032. 1] 44133. 0055. 1 04188. 5078. 1] 64/243. 9101. 
25 23-2009. 6 85] 78. 5032.5 44/34. 0055. 5 05/189. 478. 5 | 650244. 8101.4 
BY 26 24-cj10.0] 86 79.5132.-9] 46134. 955.9] 06190. 378. 8] 660245. 80101. 8 
1. 27 24.910. 3] 87 80. 433.3 47 135. 856.34 07191. 379. 2] 6746. 7102. 2 
it 28 25,9|10.-7]} $5] 81. 3033.7] 481139-7]56.6} 08[192-2[79.6} 68/247. 60102. 6 
8 29 26.811. 1 89 82.234. 1] 491[137-7157-of 09193. 1080. 0 69248. 5103. o 
| 27.7 12.5129 $3-2134+-4 80 138. 6 $74] 10 194. [80.4 29 9249-5 103. 3 
iF 4 28.6|11.9] 91] 84. 1034.8 151/139. 5157.8] 2110194.9%80. 8] 2711250. 4/103. 7 
'i | 29+6j12.2 92j 85. 0035. 2 52140. 458.2] - 12|195.9]81.1] 72/251. 30104. 1 
1 1 30. 5012.61 93 36.955 530141. 458.6] 13196. 887. 5 73252. 2104. 5 
q ; 31.413. 0 94 86.9}36.0] $541142-3158.9] 14|197»7j81.9] 74[253-2|104.9 | 
if | 32.313.434 95] 57+8139.4] $51143+-2[59. 3] 15 1G8.6]182.3] 75/254. 1105. 2 
i 33+ 3113-8] 96] 38-7136.7] 56/744. 157.7 160799. 582.7] 760255. 0105. 6 
| 37 34+2{14.24 97 89.6037. 1 57/145 160. 1 12171200. 583.0 77255. 9056.0 
ö 1 35.1014. 5] 98 90.6037. 5] 58/146. 060. 5 18/201. 5183.4] 78/2 56. 9106.4 
= : | 36.0014. 9 99 91. 5137-94 597146. 960. 9 19/202. 3083.8] 79257. 80106. 8 
if ; 3 I [37 -© 153 100| 92.4133. 3] 6c 142.861. 2003. 3 84.2 2] 3958.7 107.2 | 
WW A 4 15 7 101] 93. 3038.7 1610148. 86 . 6 2210204. 284.6] 2810 59. 0107. | 
| I | 876.1 C2] 94. 139.0] 62 143-7 62.0] 221j205.1/85.0] 821260,61107.9 | 
f 4 9.76. 5] 03 95. 139.4] 63/150. 662.44 230206. 0085. 31 830261. 5 108.3 
5 þ | "4 16.8] 04 96. 139.8] 64/151. 5162.8] 24207. 0085.7 84/262. 4108.7 
3 1 : 117.24 O5| 97.0[40-2] 651152. 5163.1] 25/207. 9/86. 1] 85/263. 3109. 1 
| [17.6] 86 97.9}4c.6} 60153. 4/63. 5] 246j208.8]386,5] 86/264. 2 109.5 
i ff 4118.0] 07 38. 94.0] 67/154. 363.9 27/209. 7186.9} 37/265. 2 109. 8 
* : 48 118.4] os 99- 8141.3] 68/155. 2164. 31 28210. 787. 3 880266. 1110.2 
18.8] 99100. 741.7 69 156. 1164.7 290211. 687.66 390267. [110.6 
19.1]. Icror. 6142-1 500157. 1065. 1 3 212. 5088. 90267. 9% 1. | 
19.5 111 102. 6142. 5 I71 53.0 65.4 "231 213 ·˙ 4188.4 291 268.9 111.4 | | 
19.91 121103. 542.91 720158. 965. $ 32144 $8.3] 920269.8ʃ 111.8 
20.3] 173104. 443.2] 73159. 8066.2] 33 z15. 3089.2] 93270. 7112.1 
20.7] 14/105. 343.6] 7460. 8066. 6 34216. 289.6 94271. 6112.5 
21.0] 15/106. 344.00 75/161. 767. [ 3517. 189.91 95ʃ272. 6112.9 
21.4] 16/107. 244.44 76/62. 6667. 44 3618. 0%. 3 961273. 5 113.3 
21. 8 172/108. 144.8 77 163. 567.7 3719. ooo 7] 97ʃz274. 4113.7 | 
22.2] 18]109.c|45.2] 781164. 5068.11 38/219. 991.1 981275. 3 114.0 
122.6] 19109. 945. 5] 79165. 468. 51 39220. 891.51 99276. 3114.4 | 
23 2c|110-9}45.9] 89/165, * 400221. 1.9] 30002772 114.8. | 
Lat. Bin Hep. Tat.] Difl|Dep. [Lar. | Biſt Pep. Lat.] Dil Dep. — Lat. 8 
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TAETE II. Difference of Latitude and Departure for 2 Points. 
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EEC 1 * 
n s A et I 
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oo. 90. 44 G61] 55.1026. 1] 2211109.4/51+7] 181/163. 60 77.4] 241[217.8[103.0 
01. Loo. 9] 62] 56. 0026.5] 220710. 3052.2] 82164. 5 77.8] 4218.7 03.5 
02. 701. 3 63] 57. 0026.9] 230171. 2052.61 83/7165. 4] 78.2] 4319.6 103-9 
03. 601.7] 64 57.927. 44 24/112. 153.0 84/166. 3 78.7] 44/220. 5 104. 3 
o4. Soz. 1 65] 58.822.838 25/113. 0053.5] 35167. 2 79.1] 452. 404. 
05. 402. 6 66] 59. 728.2] 261113.9]53-9] 86/168. 1 79.5 46/222. 4105. a 
06. 303. [ 67 60. 6028.6 27/114.8|54.3] 870169. 00 80.0] 4723. 3105. 6 
o. 203.44 68] 61. 529. 1] 281115.7[54.7} 38/169.9 80. 44 48024. 2105. 
08. 103. 8 69] 62.4 29.5] 290116. 655.2] 89770. 80 $0.8] 49225. 1106. 5 
og. oſoa. 31 70 63.3 29-9]. 3011175 8.5 9071.7] 81.2] 50226. 0106. 9 
T Te 09-9104. 7 71 64.2139-4] 1311118.4|56.0f. 1911172.6| 8r.7] 251/226. 9/107. 3 
12] 10. 8005.1 72 65. 130.8] 320119. 3156.4] 9211736] 82.1 TE 107.8 
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13 11.8 98 73 66. 031.2] 33J(tz0. 256.91 93/774. 5 82.5 5328. 7108. 2 
140 12.706.o0⁰ 74 66.903 1.6] 34/121. 157.3] 491754] 83.0 5429. 6108.6 
15 13.606. 44 76678032. 1] 35/122. 00577 95/776.30 83.4 30. 5109. o 
16 14. 506. 8 7 68.732.5] 36ſ/122. 958.2] 9677.20 83.8] 56231. 40109. 5 
17] 15.47. 3 77 69. 6032.9] 37/123. 8058.6 97178. 10 84.2] 5732. 3109. 9 
13] 16 300.7] 780 70. 5033.4] 38|124-7]59.of 98/179. J 84.7] 58/33.2 10.3 
19 172 08.1 79] 71 ·4 33-3] 39125.659.4]4 99[179.9] 85.1] 59234. 1170.7 
20] 18. 108. 6 80 22.3034. 2J. 40 126. 5 22 2000180. 8 601235.0|I11.2 


| — —1— — 2 — 3:5 — — 
21019. 009. 0 $1] 73.2346 140/122. 460. 3J 20101817 85.9 26123890111. 6 
22] 19. 909.44 8274. 1035.1] 420128. 460.7] 02182. 60 86.4] 620236. 8012. o 
230 20. 809. 8] 330 75-0[35-5] 431129+3 $1.1 03018350 86.8] 63]23707|112.5 
24] 21.710. 3 84 75.9359 444130. 2 61.6 ©O4 184.4 $7.2 64 238. 6 112.9 
25] 22,610. 7] 35 76.8036. 3] 45/731. 2062. 0 og|185.3] 87.7] 6539.501133 
260 23-5|11.1] 860 77-7130 8 461132 0/62 4] 057186. 2 88. 11 66240. 413.7 
27] 24.4 11.5 37/78. 637.2] 470132. 962.9] 0187.10 88.51 6724730114. 2 
28 253 12.014 8 79 · 6 37 6] 4 I33+8 63.3 08 188.0 88.9 68 242.2 114. 6 
29 25.2 12.4 89 80.5 33.1] 49734763 .7 ogj"38-9| 89.4] 69243. 10715. o 
30 27.1012. 8] 90 $1-4]38-5} 50138-5641] 1189-8] 8.8] 7044. 0015.5 


31] 28.013.314 91 82. 3038.9 1510136. 564.60 211190. 7 90. 2 2710245. o 115.9 
32] 28.9137] 92] 83.2393] 52071374 65.0] 121197. 60 90.6] 72ʃ˙45% 15. 3 
33] 29-8[14.1] 93 84.1398] 53/138. 3165-4] 130192. 591.1] 731246.3|116.7 
34 39.714. 51 g4] 85. 0040.2 54/139. 2065.8 1401934 91-5| 741247-7]117-2 
35 31. 6015.0] gs] 85.940. 6 55,140. 1066. 3 151194. 3091.9] 75|248.6|117.6 
360 32. 5015.4] | 96] 86.841 of 5.141. 666.7] z6|195.2| 92.4] 761249. 5018.0 
37 334 15.8. 97 87.7]41+5 57 141.9 67.1 | 17 196.1 92.8 77 250. 4 118.4 
33] 34.4/ 16.2] 98 88. 641.9] 58/142. 867.6 180197. 00 93.2] 781251. 3{118 9 
39 35-3 16.7] 99 89. 542.3] 59143.7]68. 0] ng[197-9| 93-6] 79|:52-2[119.3 

36.217. 1 Too} 90. 442.8] 60144. 6068.44 20[198.8| 94.1] 80253. 139 


410 37-1117. 5 101 91.343 2] 1610145. 5168.8} 22101998 94.5] 2810 254· ff 
42 38. 0018.0] o2| 92. 2043.6 620146. 469. 34 220200. 7 94.91 8254.911206 
43] 38.9 18.4]J | 03] 93. 1044-0 563147. 3069.7] 230201. 60 95.44 
44 39-8118.8] 04 94.0044 · 24/202. 5} 95. 
45] 409+-7/119.2 of 94.944 650149. 1070. 6 28804. 96.2 
46 41. 619.7] 06 28.5 45» { 261204. 30 96.6 
90.7145 27 
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47 42.5020. 1[ 07 | 205.2097. 1 
480 43.420. 51 08 97-6 68 151.9718] 28/206. 1 97.5 
49] 44.30 21.0] 09 98.5 69 152.872. 34 29207. 00 97.9 
521.4]. 10] 2-4-0. 20018372022. 2J. 301207-9| 98-31 29 

51 46. 121.8 111100. 347 · 5] 1710/154673. 1] 23108. 8 98.8 291 

520 47. 0022.24 1200. 2147+9] . 720155. 573.5I 320209.7 99.2 

$3] 47.90 22.7] 13102. 148.3] 73655. 474. 0 33210. 6 99.6 

540 48.823. 1 14103. oſd8. 7] 74/157. 374.4] 3411. 500.1 

554973 ·5][ 151103«9]49+2] 75|158.2174.8] 3512. 40100 5 

56] 50. 6023.9] 161104. 849.6 75/159. 175.3] 36(z13. 3100. 9 

51. 524.44 17/105. 8050.0 7760. 0% 5.7] 37ʃ 214.2 101.31 

52. 424.8] 180106. 70 5] 7860.9 76. 1 38|215.1|101.8 

53.3252] 1910. 650.9 75|161.8[76.5] 3916. 00102. 2 

| 54.225. 7 20/108. 581. 3] Bo[162.7|77.0} 416.9102. 6 
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05.2 71 62. 6 
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4115.5 
2116.4 
117. 
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5119.1 
120. c 
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134.1 
134·9 
135.8 


136.7 
137.6 
138.5 


139.4 


140.2 
141.1 


186. 1 99.4 


142. 
142.9 6 
31143+d 
144.6 
145˙5 
a 146.4 8 
7147.3 
148. 2 


149.1 


149.9 
ü 50. 8 
151.7 
3152.6 
153˙5 
154+3 
155.2 
156. 108 
157. 9 
157-9 
158.8 


118.3 
118.7 
119.2 
1197 
120.1 
120. 6 
121.1 
121.6 
122.0 


122.5 


123.0 
123.4 
123.9 
124.4 
124.9 
125.3 
125.8 
126.3 
126.7 
127.2 


127.7 
128.2 
128.6 


129. 6 
130. o 
30. 5 
131. 
131.5 
131.9 
132.4 
132.9 
133-3 
133+e8 
134+3 
134.8 
1352 
133•7 
130.2 
136.6 
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137.6 
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140 · 4 
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LS TRI E II. Difference of Latitude and Departure for 22 Points. 
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Dep Diſt Lat. Pep Diſt) Lat. 


Dep. Dift Lat. | Dep. 
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52.3031. 4] 1210103. 862. 2] 181/155. 93 of 241|206. 7123.9 
53.2 31.9] 22(104. 6662.7] 320156. 193.51 42ʃ207. 60124. 4 
54. 0032.4] 23/105» 463.2] 33/157. 0 94.0] 43/208. 401249 
$4+9132-9] 24/106. 463.71 38301578 94.61 44 09-J 1254 
55-8133-4] 251107.2/64.2] $5|158.7] 95.1] 45/270.1 

56. 6133-9] 26/108. 1164.8] $6|159.5| 95.6] 46[211.0|126.4 
57. 534.4] 27/108. 9065. 31 37160. 4] 96.1] 47/211.9}126.9 
58. 335.0] 280109. 8065. 8] $88j161.2| 96.6 48ʃ212. 7127.4 
59. 235.5] 29110. 6066.3] 89162. 1 97.2] 49213. 60128. o 
60. 0036.0 30 1 90163. 00 97-7] 50K14. 4128. 5 
60. 9036. 5] 131/712. 467. 3 191/163. 898.2251021. 3129 · 
61.8037. 0] 32] 113.267. 8] 92164. 7 98.7] 5216.101295 
62. 6037.6 33/0114. 1068.4] 93/165. 5 99.2] 53/217. 00130 © 
63. 5038.1] 34/114. 968.9 g4/166.4| 99.7] 54217. 9130.5 
64. 3138-6] 35/115. 869.44 95/167. 3100. 2] 55/218. 7131. 
65.239. 1] 36116. 669. 9] 96/168. 1100.7] 56/219. 6137.5 
66. 039.60 37/117. 570.4 97/169. 0101.2] 57 20.4132. 1 
66. 9040. 1 380118. 470.9] 980169. 8101.8] 58/221.30132.6 
67. 8040.6 39ʃ119. 271.44 99070. 7102.3] 59ʃ222. 1133.1 
{ 30 68. 6041. 11 go[120.1[72.0] 2oo|[171. 5162.8] 6cj223.01133 6 


69. 541. 6 147/120. 972. 5] 2010t72z. 4103. 3 2610 223.9134. 
$2] 70. 342.2] 42ʃ121. 8073.0 02173. 30103. 8] 620224. 7134.6 
$3] 71. 242.7] 43j122+7173-5] 03174. 1104. 31 63225601357 
$4] 72. 0043. 2 44023. 574. ][ 040175 · o 104. 8] 6422641357 
85 72. 943.7] 45/124. 4/74· 0] og[175-8[105.4] 651227 3136.2 
$6] 73.8044. 2] 460125. 275. 1 os 176.7 105.9] 661228. 11136.7 


$7] 74+-6144+7] 47]126-1175.6] 0777. 5105.4] 67229. 00137. 2 
; 88] 75. 545. 2] 48/126. 976. 1 08/178. 4106.9] 681229.9[137+7 
$9] 76. 3145-7] 4911278 76.6] 090179. 3107.4] 69ʃ230.7 138.2 
go] 77.246. 3] 50/128. 1] 10/180. 1107.9 70031. 6138.8 
91 78.146. 8 1511129. 5077 -[ 2110181. 0108.4] 2710232. 41393 
920 78.947. 3] 320130. 478. 1] 12018 T. 80109. 0 721233 3139-8 
93] 7980478] $53]131-2[78.6] 13/182. 7109. 5] 73234. 240.3 
94] 80. 648.3] 54132. 179. 1] 1407183. 510. 0 74235. 00140. 8 
95 81. 548.8] 55/132. 9797] 15/184. 40110. 51 75(235.9 147.3 
96] 82. 349 · 34 36/133. 8080.2] 16185. 3111.0 760236. 41.8 


» 97] 83.29.90 3713470. 7] 17788. 1111.5 77ʃ237•6(42•4 
98 84. 1050.4] 58[135.5]31.2] 180187. 00112. of 78/238. 4142. 9 
99] 84.950. 9 59 136.4817] 191187.8|112.6] 79 239.343 · 40 
1000 85. 8057. 4 137. 282.2] 200188. 7113.11 800240. 2 1-2 
1010 86. 651.9 161138. 182.7] 2210189. 6113. 6 2810241. 044,4 
o2| 87. 5.52.4] G6211338.9]1$3.3] 22(190. 4114.1] $2]24159}144+9 | 
03 88. 352.9] 63/139. 8083.8] 23191. 30114.6 | 
og $9.2153-4| 641140.7]3%4.3] 240192. 1115.1 
o5| 90. 154.0 65141. 5 IT 250193. 00115. 6 


06| 90. 954. 5] 66/142. 485.31 26/193. 8116.1 
47] 49+ 304.2] 07] 91. 855-0 671143.2135.8] 2701942116. 
4 47. 224.7] o8| 92.6|55.5| 68/144. 1086.3] 28|195.6|117.2 
49 42. oſa 5. 2] og 93. 5056.0 690145. oſs6. 91 290196. 4117.7 
50 42.9 25.7 10 94. 356. 5 20/45. 8082.4] 300197. 30118. 2 
1110 95.257. 0 1711146.7)}87.9] 23198. 1118.7 
120 96. 157.6] 72.147. 588.4] 320199. 00119. 2 
13] 96.958. 1] 73.148. 488.9] 33|199.8|119.7] 
14] 97. 8058.6] 74/149. 2089.4] 34/200 7120, 3 
15 98.659. 1] 75/½ 50. 1089.9] 35/201. 60120. 8 
160 99. 559.6 76/51. 0%. 4] 36/202. 4121.3 
17100. 460. 1] 7751. 691.0 37/203. 3121.8 
180/101. 260. 6 78/1 52.791. 51 38/204. 1122.3 
19102. 161.24 29153. 592.0] 39/205. 0122.8 


29102. 951.2189154. 492. 8. 140|205.81123.3| 3 
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Tan II. . Differenee of Latitude and Departure for 3 Points. 


DepjDift |Lar.|Dep|Diſt| Lat. |Dep. |Diſt Lat. Pep, Diſt] Lat. Dep. if 
00.6] 61150,7 33+9, 1210100. 6 67.2 181]150.5 =_ 2410200. 44133. 9 

01.1] 62151. 534.44 220101. 4] 67.8] 820151. 3101. 1 42201. 2134.4 
mY 6315244[35-0] 23102. 3 68.3] 83|152.1j101.7]| 43j/202.0[135.0 
C2, 64153+2/35+6] 24/03. 1 68.9] 84153. 00/102. 20 44/202. 80135. 5 
(C2+8] 6554. 0036.11 25[103.9] 69.4] 85/153. 80102. 8 203.7136. 1 
03.3] 6654. 936.7] 26104. 8 70.0] 860154. 60103. 4 «$1136, 7 
93.91 67155.7137.-2] 27/05. 6 7c.5| 87/155. 5110449 2 5•3ʃ137.2 


— 


O4. 4] 6856. 5037.8] 28j106.4| 71.1] 88156. 8206. 2137. 8 
05. 0] 6957. 4J38.3J 29e. 2 71.7] 89157. 10105. 04907. 00138. 3 | 
05.6 7058. 238.91 30/108. 10 72.2 90158. [05.5] cojz07. 811389 N 
6.1] 7159. 0039.4] 1310 108.9 72.8 1910158. 8106. 11 251208. 7/139.4 | 
06.7] 72059. 90. 0] 320109. 7 73-3] 9g21159-6[106.7] 52ʃ 209. 5140.0 | 
07.2] 7360. 70.6] 33]110.6| 73.9] 93/160. 44107. 2] 53/210. 30140. 5 
07.8] 74061. 51. 1] 34111. 4J 74.4] 947161. 3107.8] 5411.201411 
38.3 75162.4[41-7] 3/112. 2 75.0 95162. 1108.31 55[212.0[141.7 
08.9 7663. 262.2] 360113. 1 75.5] 96/162. 9108.9 56/212. 80142. 2 
094] 77164-0[42-5] 37]113.9] 76.1] 97763. 8109 4] 57137428 
20.0] 7864. 843.3] 38] 114.7] 76.7] 80164 6010.0] 58214. 5143.3 
10.6] 7965.73.99] 3915.60 77-2] 99ʃ1654/110. 51 5915.301439 
11.1 8066. 544.4] 400116. 4] 77.8] 2000166. 3111. 1] 60/216. 1144.4 


67. 35-0 141117. 2J 78.3] 2010167. 1111.7 26117. 00145. o 
1a. 2] 8268. 245.6 420118. 1] 78.9] 020167.9J 112.2] 620217. 8014 5.5 
69. (46. 1 43/118. 79.4] 03/7168. 8112.8] 63/218. 60146. 1 
13-3] 8469. 846.7] 44119. 7] $0.0] 04169. 6013.3] 64/219: 5046.7 
13-9} $5170.7]47.2] 48/120. 5 80. 51 05/170. 4113.9 65/220. 3147.2 
14-4} 8671. 547.8] 46/121.4J $1.1] 06 171.3 114.4] 660221. 1147.8 
4115.0] 87½72.348.3] 471122.2| 81.7 2. 1115.0] 67]222,.0|148. 3 
15.6] 8$173.2|48.9] 48[123.c $2.2 2.9115. 51 681222.81148.9 
8974. 0149-4] 490123. 82.8 73. 80116. 1 69223. 6149.4 
249 16.7] 90174.8[50.0] 50124. 7] 82.3 174.6116. 70/224. 5150. o 
17.2] 91j75.7150.6| 151 125.50 83.9 2#11175+4|117.2f 2711225+3j150.5 
17.8] 9g2j76.5|51.1] $21126.4| 84.4| j121176.2[117.8] 72/226.1|151.1 
18.3] 93177+3]51-7] $31127-2| 85.0 3177. 1118.3] 73227. 0951.7 | 
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18.9 9478. 152.2] $4j128.0| 85. 51 141177-9|118.9] 74227. 8152.2 
19.4] 95/79. 052.8] 55|128.9] $6.1] 15117S.7|119.4| 75/228. 6152.8 
20.0 9679. 8053.3] $61129.7] 86.7] 160179. 6120.0] 760229. 4153.3 
20.6] 9780. 6053.9] 57/130. 5 87.2] 17/180. 4120. 5] 77230. 30153 9 
21.1] 9887. 554.4] 58|131.4] 87.8] 180181. 2122.1] 78/231. 1154.4 
55.0 59132. 2 88.3] 190182. 1121.7] 790231.9 155. o 
. 3EZ-2 U Teo83. 188-6. 50/133. o 88.9] 20182. 122. 2] 8832-80855 
22.8] 10284. 56. 1 1670133. 8] 89-4] 2211153+-7]122.8] 2811233-6 156.1 
23.3] 0284. 8056.7] 620134. 7] 90. 0] 220184. 6123.3] 82 234.4156.7 
23-9] 385657. 2] 63/135. 50 90.5] 230185˙ 4123.9] 83235˙30157˙2 | 
57.8] 64/136. 30 91.1] 240186. 2124.4] 841236. 11578 
25.0] 0587. 358.31 65/137. 2 91.7] 25/187. 1125. ] 850236. 9158.3 
25.6 06 88.1 58.9 | N | 187.6 12525 86 237.8 158.9 
26,1] 0789. 0059. 4] 671138.8] 92.8] 27 (188.726.111 87238. 661594 
26.7] 0889. 860. 0] 68[139.7] 93.3] 280789. 5 126.7] 8823940. 935 
[27-2] 0990. 660. 51 69140. fl 93.9] 290190. 4127.24 89240. 30160. 5 
127.3] 10 91-4j01.1] 70/141. 31 94.44 3c[191-21127.8] goj241+e1 161.1 
: * 1112.3 61.7 171/142. 2 95 of 2310192. 0128.3 2910241. 9761.7 
28.9 93. 162.2 321192 .9|[128.9] 920242. 80162. 2 
33193. 7129.4] 93243. 60162. 8 
34194. 5130.0 942444163. 3 
350195 ˙4/130. 51 95245˙2 0163.9 
36196. 2131.1] 96246. 1164.4 
371297 131.7 970469165. 0 
38 497.9132.24 980247. 7165. 5 
3998.7 132.8 991248. 5166.1 
_140[199+ 51133+3 | 30012494 166.7 
Bin Dep.] Lat. [Difll Dep. Lat. 
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Diſt Lat. Dep Diſt Lat. DepDiſt Lat. Dep. Diſt Lat. |Dep. | Diſty Lat. Dep. 
1100. Soo. 6 61049. 0036 3] 121 97.2 72.1 1810145. 4107.8] 241193. 501436 
251.601. 2] 62049 . 8036.9] 2298.0 72.7] 820146. 2108.4 19431144. 2 
202. 401. 8] 6350. 6137.5] 23 98.8 73.3] 83147. (109 of 195.1144 · 8 
403. 202.44 6451. 4038.1] 2499-6 73-9] 34147. 80109. 6 195.9145 4 
. $104+0[03.0] 65 52.2038 7] 25100. 4] 74.5] 850148. 66110. 2 196.7146. 
bog. 803.64 6653. 0039.3] 260101. 2075.1] 86/1494 110.8 197. 50146. 6 
705. 604. 2] 6753.8039.9] 271102.0| 75.7] 37/150. 2111.4 198.4147. 1 
856.404. 3 6854. 640. 5] 280/102. 80 76.3] 88051. 0112. 199˙2 147.7 
9007. zog. 44 6955 441.1] 29103. 6 76.9] 8g|i51.81112.6] 200. c 148.3 
10 og. oſob. o 7056. 241.7] 30/104. 4] 77.4] 900152. 66113. 2 200.8148. 9 
1108. 8006.6 7157. 0042.3 1310105. 2 78.0] 1910153. 4113.8 201. 6149. 5 
9. 607. 1 72057. 8042.9 32 [to. 0] 78.6] 92ʃ154. 2114.4 202. 4J1 50.1 
10. 47. 7] 73058. 6043.5] 33106. 8 79.2] 93015500115. 203. 2150.7 
11. 208.3] 7459. 444. 1] 3407.6 79 8] 940155. 8 0115.6 204 · 151. 3 
12. 0008.9 75/60. 244.7 3508.4] 80.4] 95/156. 6116.2 20480151. 9 
12. 809. 51 7661. 0045. 31 3609. 2 81.0] 96157. 4116 8 205. 66152. 5 
13.710. 1 7761. 8045.9] 3710.00 81.6] 97158. 2017.4 206. 4153.1 
14. 510.7] 73062. 6046. 51 38110. 8 $2.2] 980159. 00118 0 207.2153.7 
15. 311.3] 7963. 447. 1] 3911.6 82.8] 99 ene 208.01 54. 3 
16. 111.9 8064. 247.7] 40/112. 4] 33.4] 2000160. 6119. 1 208.8154. 9 
16.912. 5 81/65. 048.3 141113. 2 84.0 201161.4119.7 209. 60155. 5 
17.713. 1] 3265. 8048.9 42/114. 00 $g.6] o2ʃ162. 2120.3 210.4156. 1 
18. 513.7] 33/66.749.4] 431. 8 85.2] 03163. [120.9 211.2156. 7 
19. 314.31 8467. 550.0 44|115.6| 85.8] 4163.807121. 5 212.0157. 3 
20. 114.9 35/68. 3050. 6 45/116. 4 $6.4] 06164. 6122. 1 212.2]157.9 
26020. 915.51 8669. 151.2] 460117 2| 87.0] 060165. 4122.7 213.6158. 5 
271.716. 1] 8769.9 571.8] 47/118. 00 87.6] 07166. 2123.3 214.41 59.1 
22. 516.7] 8870. 752.4] 48118.8 88.2 080167. 0123.9 215˙20159.7 
23+3/117.3] 3971. 553.0 4901197 88.8] 09167. 8124.5 216.0160. 3 
24.117 9 9072. 3053.6 | 50 120. 5 89.4} 100168. 6125.1 216.8160. 9 
24-9|18-5] 91/73. 1054.2 151/121.3 90.00 2110169. 4125.7] 271217 6 1.5 
25.719. 1] 9273. 954.8] 52/122 1 90.6] 120170. 2126.31 720218. 4/162. o 
26.5]119.7] 93074755. 4] 53/122.9 91.7] 13] 171.00 126.9 730219.2162. 6 
27.3 20.3] 9475. 556.0] 54/123.7 97.7] 14 171.8127. 5 74220. 00163. 2 
28. 120.9] 95/76. 3056.66 55/124 5 92.3] 15ʃ172.7 128.1] 75 220. 80163. 8 
28.9 21.4] 9677. 157.2] 56025. 392.9] 160173. 5148.7] 760221. 6164.4 
29.72. 0] 97177+9157-8] 571126 1 93.5] 171174. 31129-3] 77/222.4/165. 
30. 5122.6] 9878.58.44 580126.9 94.1] 180775. 10129 of 78\223.2j165.6 
31. 323.2] 9979. 559. 0 590.127.794. 7] 190175. 9130. 5 790224. 00166. 2 
0032. 1023.8] 10080. 3059-6] 60/128. 5 95.3] 20j176.7]131.1] 8224.801668 
32.944 101081. 160. 2J 1610129.3 95.9] 221777. 5131.7] 2810225. 7167.4 
233.7 25.0] 0281. 960.8 62130. 1 96. 51 220178. 3132.3] 82226. 568. o 
34. 525.6 0382. 761.4] 63/130.9 97.1] 230179. 1132.9] 83/227. 3168.6 
35. 326.2] 0483. 562. 0 64131.7 97.7] 240779. 9133.4] 84228101692 
36. 1026.8] 05/84. 3062.6 650132.5 98.3] 25/180. 7134.0 $5|228.9{i69.8 
36.927. 44 0685. 1063. 1 66/133.3 98.9] 260181. 5 134.6 86229. 70. 4 
37+7]>8.0] 285.963. 7] 671134-1| 99-5| 27/782. 301352 87 230-5 17; 
$138.5]23.6] 0886. 7164.3] 680134.9 100. 1 280183. 1135.8] 380237. 5 
39.3029. 2] 0987. 5164.9] 69135.7 100. 7 29183. 9136.44 8923219 
40. 2 9-8 1088.35. 5 2%/36-5 101.30 30[184.71137.0] 901232.91172.8 
41.0030. 4] 11189. 1066. 1 17111373 101.9 185. 5137.6 2910233.7 73.4 
21.8031. 1289.9066.7] 720138. 1102. ; 55 186. 3138.2] 92/234. 50174. o 
42. 6631.61 13 90.767. 31 73ʃ138.9 103.1] 33 187. 238.8 931235+3j174+ 6 
43+4/32+2] 1491. 567.9 74/1397 [103.7] 340187. 9139.4] 941230.3j175-1 
44. 2032.8] 152.468. 51 75/40. 5104. 3 35/188. 7140. 0 95/ 236.9178. 
33-4] 1693. 269. 1 76/141. 3104.9 36789. 5140.6 9g61237.71176. 3 
34-0] 174. o[ö9. 7] 77/142. 1105.44 37790. 3141.2] 97238. 5076.9 
6134-6] 180948070. 34 78/142.9 106.0] 38/197. 1141.8] 981239.gH77+5 
35-1] 1995.60. 9 79/143. 106.60 3992. 1142.44 99240178. 
E eee eee 
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Tazrs II. Difference of Latitude and Departure for 31 Points, 
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Lat. Dep. Diſtſ Lat.] Dep. 
139+9|114+8] 241/186. 2152.8 
140. 6115.4] 42187. 00153. 5 
141.4116. o 43187. 8154.1 
142. 2116.6] 44/188. 66154. 
143.0112. 31 45/189. 3155.4 
143.7118. 0 46190. 10156. o 
144. 5118.6] 47/190. 91 56. 6 
145˙30119.2] 481191.6|157.3 
146.1119.9 49ʃ192. 4157.9 
146. 80120. 51 500193. 20158. ; 
147. 60121. 1 2510194. 00159. 2 
148.4 121.8] 520194. 159.8 
149. 1122.44 530195. 5160.4 
I49.-9]123.0] 54/196. 3161.1 
150. 7123.7] 55/197. 1161.7 
151. 4124.3] 561197 8162.3 
152. 2124.9 57198. 6163. 0 
153. 125. 6 58 199.4 163.6 
I53e8[126.2] 590200. 1164. 2 
154.6126. 200. 90164. 9 
155.3127. 5 261201. 7/165. 5 
156. 1128. 1 62202. 50166. 1 
156. 9128.7 63203. 2166.8 
1$7-61129.4 644204. 0167.4 
158. 4130. 0 65/204. 8168. 0 
159. 2130.61 65205. 6168.7 
160.0 131.30 67/206. 30169. 3 
160. 7131.9] 68/207. 1170. o 
161.5132. 5 69020. 970. 6 
100162. 3]133.2 70008-6271. 2 
217163•1133˙8 771209 4171.9 
121163. 8134-4} 7202 10. 272.3 
5.520. 9 130164601351] 7311.001731 
26. 321. 6 14164/1357 941211711738 
35127. 12.2 150166. 1136.3 7512. 50174 · 4 
5 22.8 160166 9137.0 7513. 3175. 0 
8.6023 · 5 17162701376 35/214. 111757 
29.4241 181168. 5138.2 78( 214.8176. 3 
30.1 24.7 9172.5 138.9 79 215.6 176.9 
30» 9125-4 - 20117001139» 5] g0[216.4/177-6 
31. 7/26. 221 170. 8 140.1 281 217.1 178. 2 
32. 5026. 6 22171. 60140. 8 822 17.9178. 8 
23172. 3141.4 218.7179. 5 
24.173. 10142. o 219. 5180. 1 
25173942. 7] 8220.2 180.7 
260174. 601433] 38ʃ221.00(181.4 
27175. 4144.0 85221. 80182. 
280176. 2144.6 380222. 6018. 6 
29177. [45 · 2] 89223.30183.3 
L. 2% 7Z-24-9] 900 224.183. 9 
2310178. 5146. 5} 2911224-9/134+ 5 
32017930247. 2] 9225.601858. 
33/180. 1242.8 9326.401858 
34/180. 848.4] 3427.2 186.4 
28 181 6 149. o . 187. 1 
360182. 4149.7] 9528.701877 
371183. 1150. 31 9729. 50188.3 
38183. 9150.9 3830.3 1389.0 
39 184.7 151.6 99 231. 1 189. 
185. 5152.2 3000231. 8190. a 
Bi Pep. Lat. |Dift|Dep. [Lat. | 


for 4 1 Points. 
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Dif|Lat |Dep| Dii|Lat |Dep| Difl| Lat. 
1100. 7]00.7] 61045. 241.0 121] 89.6 
2001. 5 6245.9 41.6 22 90. 
3102 +2 63146. 7142+3] 23] 91-1 
403. o 64147 · 443 · [0 24 919 


66048. 9044 ·3 26 93•˙3 
67149 · 6045· 0 27] 94 


51. 146.34 29 95. 


| O © 028 ain 
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un 
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3928.9 25.2] 99733066. 5 5$9j117.8 
40029. 6126.9] 100174+1 67.1] 60118. 5 


41 30.427. 5] 10174-81678] 1611119,3 


43 31.9 28.9 03 76.3 69.2 63 120.7 
4432. 629. 5 04077. 069.80 64/121. 5 


47 34.8 31 07 79+3 71.8 67 123.7 


4936.3 32.9 09 80.7 73.2 69 125.2 
5037. o 33. 6 10 81.523•2 : 2125.9 
5137.803420 111082. 274.5] 1771 126.7 


530393035. 6] 13083775 ·9 73/128. 2 
5440. 0036.31 1484476. 5] 74/128. 9 
5540. 736.9 15]35+2[77+2] 751129.6 


5742. 2038.3 1786.7 78.6] 771311 
58043. 0038.9 1887. 579-2] 78/131. 9 
$9143+7139-6| 19088.2 29.9] 7932.6 
60 44. 540.3 120 88.9 80. 6 180 133.3 


65048. 243.6 25] 92.608 


50. 445.7] 28 94.8 8 


DDA eee eee 
711108. 2 71152. 6047.7] 131] 97. 
1208.9 72053 348.3. 32 97 ·8 
13009. 6 73054. 149.0 33 98.5 
1410. 4 74\54+3149+7] 34\| 99 ·3 
1511.1 75055. 6050. 44 35/700. 
16011. 9 76056. 351.0] 36100. 7 
17/12. 6 77157. 051.7] 37101. 5 
1813.3 78057. 852.44 38/102. 2 
1914.1 79058. 553.0 39103. o 
20]14.+$|I3+4 80159+ 3153+7] _49]103+7 
3 15.6 "$1 60.0 $4 +4 141 104. 
2216.3 82060. 755 1] 42105. 2 
23017. 0 $3161. 5]55+3] 43/1059 
2417.8 8462.2 56.44 4406.7 
25018. 5 850663. 057.1 45/107. 4 
2619.3 866 3.7577] 46j108,2| 98 
2720. o 87/64. 458.44 47108. 9 
2820.7 88 65.2591 48 109. 6 
29021. 5 896 5.95988 49/110. 4 
30022. 2 __ 90166. 7190-4 890111. 1 | 
1123.0 91/67.4\v1.1} 1510111.90101.4 
— =_ 92 68.2j01.8] 52 Pay 102.1 
334244 93068 .9ſ62.4. 53(113.30 102.7 
34425 ·2 9495 63-1] 5414.1 
35125*9 9570 463.80 551114.8104.1 
30] 7 Do a ea 75 115.6 104.7 
27. 771.965. 1 2116. 30105. 4 
38 55 95 72. 665-3] 358 N 6 hp 


108.1 


02075 · 668. 51 620120. 0108.8 
109.4 x 


110. 1 
110. 8 


4534. 130. 9 o578. 571.24 66ſ/123. 00111. 5 


112.1 


08 80.0 7225 68 124.4 112. 8 


113.5 
1 14. 1 


114.8 


52038. 534.9] 1283.07 5˙2] 721127.4/115.5 


116.2 


116.8 
117.5 


$6141. 5037 · 6 1608 5.9 77.9] 76130. 4118.2 


118.8 
119.5 
120.2 
120.9 


Lat. 


106.8 
107.4 


Taz Il. Difference of Latitude and Departure for 3 3 Points. 


Diſt 


170-4|154- 5 


Bi Dep. Lat. [Dif Dep! 


— — 1 — 


155561141. 0 


$1174+11157.8 


Lat. Dep.] Dit Lat. Dep. 


134.1121. 5[ 241 161.8 
I34+3]122e2 162. 5 
135.6122. 9 163. 2 
136.3123. 5 163. 8 
137.0124. 2 1 · 5 
137801249 165.2 
138.5 125.64 165.8 
139.3126. 2 166.5 
140. 0126.9 167.2 
140.7 ̃z7. 6 167. 9 
141. 5128.2 168 5 


142. 2128.9 1169.2 
143.0 129.4 169.9 
143.7130. 3 170. 5 


144.4130. 9 
145.2131. 6 
145.9 132.3 
146.7132. 9 173.2 
147.4J133.6 173. 9 
148.2134. 3]. 60 [174-6 
148.91135-0 175.2 
149.6135•6 175. 9 
150. 4136.3 176. 6 
151.1137. o 177. 3 
151.9137. 6 177-9 
152.01138 3 178.6 
153+ 3]139»0 (179. 3 
154.8140. 3 180. 
181. 3 
18a. o 
182. 6 
183.3 


171.2 
171.9 
172. 6 


156.3 141.7 
157.0142. 3 
157.8 143.0 
158.5437 
159+ 3]:44+4 
160. 00145. o 
160. 7145.7 
161.5146.4 
162.2147. o 
163.00147.7 
163.7 148.4 
164.4149 .1 
165.2 149.7 
165.9150. 4 
166.7151. 1 
167.4J151.7 
168.2 152.4 8 
168.9153. 1 
169. 6153.8 


171.1155.1 
171.9155. 8 
172 6156.4 
I73+3 157.1 


174.8 158. 5 
175.6159. 1 
176. 3159.8 
177. o 160. 5 
177.8 161.1 


Diſt|Dep Lat Diſt Dep|Lat Bin Dep. 


for 42 Points. 
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Tazprs II. Difference of Latitude and Departure for 4 Points. 


Diſt Lat. | Dep. [Diſt] Lat. | Dep. Diſt Lat. | Dep. 
1210 $5.6| $5.6| 181/128. 0128.0 2410170. 4170. 4 
22] 86.3 $6.3] $2[128.7]128.7] 420ʃ1771. 101711 
23] 87.0 87. ů[ 33/129. 4129.4] 43[171-8|171.8 
24| 87.7] 87.7] 84130. 1130. 1 44/172. 5172.5 
250 88.4] 88.4] 35/130. 8130.8] 4577321732 
260 89.1] 89.1] 86|131.5|131-5} 46/173. 9173.9 
27] 89.8] 89.8] 87/132.2 132.2] 47174. 601746 
28 90. 5 96.5 38/132. 9132.91 4877547754 
29] 91.20 91.2] 89133. 6133.6 490776. 1176.1 
39 91-9] 91-9] ge[134+31134-3] 5e 176.8[176.8 
1310 92.6| 92-6| 9113511351 25017701775 
32 93+3| 93+3] 92[135+$[135+8] 520178. 2 778.2 
33] 94.00 94. 0 93136. 50136. 5] 53](7178. 9178.9 
34 94.7 94.7 941372137. 2] $541179-61179.6 
35] 95+5| 95*5| 95013791329 35/180. 3180.3 
36] 96.2 96.2 96138. 6138.6 56/18 1.0018 1.0 
37] 96.9 96.9 9701393013931 37(187. 7181.7 
38 97.6 97 980149. 00140. 0 580182. 4/18 2.44% 
39 98.3] 98.3] 991407140. 7] 39183. 1183. | 
40] 99-0] 99-0 200]141-4[141-4 600183.80183 8 
141 99.7 997 201/142. 1142. 1 2611184. 50184. 5 | 
420100. 4 100. 44 020142. 8142.8] 62018 5. 3185.3 
430101. 1101.1 03143. 5 143. 51 630186. 00186. o 
440101. 8101.8] 04144. 2144. 2] 64ʃ186.7/186.7 
451102. 5 102. 5 144. 9144.9 65/187. 4187.4 
460103. 2103. 2] 06/145 7145.7 6060188. 1188.1 
47103. 9103.9] 07/146. 4146.4] 670188. 8188.8 
104, 6 104. 6] 08/147. 1147. 1] 680189. 5189.5 
49105. 44105. 44 09/147. 8147.8] 69190. 2190. 2 
50106. 1106. 1 10/148. 5 148. 51 70190. 9190. 9 
8 1510106. 8106. 8 2110149. 2149.2 2710191. 6191.6 
32 22. 6022. 6 52107. 5 107. 51 12j149 9149.9 720192. 30192. 3 
33j23+ 3123+ 3] 531108.2|108.2 13/1 50. 60150. 61 73ʃ193. 00193. 
2 24 74+0 54108. 9 108.9 14/151.30151.3J 741193» 7193.7 
35247247 550109. 6 109 6] 150/152.00152.0] 750194. 4194.4 
3602 5. 5125-5 560110. 3110.3] 160152.7/152.7J 760195201952 
37126. 226.2 $7]111.0|111.0] 17/153. 4153.4] 7795.941195 9 
38026. 926.9 58 111.7111. 7 18/154. 1154. 1] 7801966196. 6 
3927. 627 · 6 59 112.4 112.4] 19/154. 8154.8] 7919730197 ·3 
40028. 3028.3 609113•1 113.1 201556 155.61 30198. 00198. o 
4129 929. 0 1610113.8 8113.8 2210156 3]156«3] 2810198.7/198.7 
42129 -7]23+7 620114. 5114.5] 2257. 0157. 821199.4[199-4 
43130. 430. 4 63]115-3|115.3] 23/157. 7157.7 83/200. 10200. 1 
44031.1031.1 64/116. 0116.0] 240158. 4158.41 840200. 80200. 8 
43131-8131 8 65 116.7116.7] 25/159. 159 1[ 80201. 8201. 5 
4532. 5032. 5 660117. 4117.44 260159. 8159.8] 860202. 2202.2 
33-2 * 671118. 1118.1] 27/160. 50168. 5] B87]202.9j202.9 
33-9 68[113.8|118.8] 28j161.2}161.2| 880203. 6203. 6 
34+6 69|[i119.5|119.5|  29|i61.g|161.g} 891204. 3204.3 
35-4 700120. 2120. 24 30j162.6|162.6] goſzog. 1205. 1 
30-1 711120.9|120.9] 2311163. 3163.3 2910205. 80205. 8 
36.8 72121 6|121.6| 32j164.0}164.0 920206. 5206. 5 
37+5 73(122.3|122.3] 33/164. 7 164.7] 93/207. 2207. 2 
332 740.123.0123. [ 34|165.5|165.5] 94/207.91207.9 
9038.9 751123.7 123.7] 35/½166. 2166.2 95/208. 60208. 6 
„639.6 76124. 4124.44 36/7166.9 166.9 96209. 30209. 3 
fois 77,125.2|185.2| 371107.6|i67.6] 9g7]210,0j210 O 
4 78ʃ125.9 125.9 38/168. 3168.3] 98ʃ210. 7210.7 
790126. 6126.6] 39/169. 0169.0] 99ʃ211. 44211 4 
; „4462. 180127 3|127.3] 40/169. 169. 7 3001.21 12.1 
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TABLE III. Difference of Latitude and Departure for 1 Degree. "Ol 
＋ | ————————  —— — — TRAE TRE i | 1M 
Diſt|Lat. [Dep Diſt| Lat, |Dep| Ditt| Lat. |Dep| Diſt| Lat. [Dep | Diſt Lat. Dep w 
I „ 610 61.0001. 1 121 121. [oz. 1 181 181.003. 1 2410241. 04. 1 wo. 
2ſoz. o oo. o G62| 62.0j01.1] 22[122,c|02.1] 820182. 003. 1 42j242-0]04.2 3 
3003 · ooo. 1 G63] 63. 01. 1] 23/123. 002.1 83183. 003. 2] 43/243. 004. 2 "= 
"| 4[04.0[00.1] - 64 64. oo. 1] 24/124.0[02.2 84184. 003. 2] 44[244-©[04.2 WO 
5ſoß . o oo. 1 65 65. %. 1 25/125. oz. 2 B5[185.0[03.2] 45/245. 004. 2 "= 
6[06.0[00.1] 66 66. oo. 2] 260126. 002. 2] $86]186.0]03.2 46]-46.0]c4.2 1 
7[07.c [00.1] G67] 67. 0%. 2] 27127. [o. 2] 871187 oſo3. 2] 47[247»0 04.2 1 
S ſos. ooo. 1 68] 68. 001. 2] 280128. 02.2] 88188. oo 3.2] 48/248. 104.3 be 
glog.c|oo.2] 69 69. oo. 2] 29|i29.0|-2.2] 89|189.0[03.3] 45]249-0[04.3 *I 
T0112, o oO. 2 EF 20.91.20 39/30. 02-3 "9c[:90.0103-3 — $0]250-© LAKE: 13 1 
1111. 0j00.: 71] 71.001. 2J 131/131. 02.3 "1921191 0123+ 3] 2511251-010443 | * 
1212. ooo. 2] 72] 72. oo. 3] 32/132.0 [02.3] 92ʃ192. 003-3] 52J/252. 004.3 1 
1313.00. 2J 73J/ 73.0 1.3 330133. 0 02.3] 951293-01-3+3] 53]253-0 0443} SE 
14|14+0j00.2} 74 74. %%%. 3] 341134-9102+3] g41194+0123+3] 541254-0]Ot-4 3 15:8 
I5|[15.0J00. 3} 75} 75. 00. 3] 351135.0[02.3] g5[195.01]93-4] $5]255+©[04.4 | Wo 
16]16.0[00.3] 76 76.0j1.3] 36[136.0|-2.4| 96/196. 003.44 $5[256.c[04.4 | "WM 
177. ooo. 34 77| 77-c[01.3] 37137. 2.4] 97/197. 0193-4] 57257 -b 4. 4 1 
18018. 000. 3 78] 78. [or. 4] 38/138. 002.44 580198. 03.44 58/258. 0[0f.4 wy: 
19 19.0 00. 3 79 79.001. 4 39 139.0 92.4 99 199.0 93·4 2 2598 94.4 ö 1h fy 
20020. ooo. 44. 80 $0.ofor.4} 4o[140.0]c2.4] 2000200. o[o;3. 44 6026.4. 5 Fo 
21021. 000.4 | 81] 81.001. 4 147141. 0%. 4] 201 201.0193. 5 2611261,0|045 33 
22022. 00. 4] 82 82. 001. 4] 42142. [02.5] o2j202.0[23.5| 620262. 004. 5 1 
23023. ſo0. 44 $3] 83.0j1.5] 431143. [o. 5] 03]203.0[93.5| 63763004. 5 {Bi 
24/24. [o. 44 $4] 84. oo. 5] 440144. [oz. 51 04[204.0[23.5] 64]2064.0104.5 1 
2525. [0.44 85/85. clo. 5 450145 · Oo. 5 ogſ 2g. 23.5] 65 265. 004.6 1 
- 26026. 000. 5 86 86.0jo1.5| 45/7146. 0 o. 5 obj2c6.c[03.5]  66]206.0104.6 Þ I |} 
| 27127. 00. 5 N 87 $7.0 OIsS 147 147.o O2. 87 207.o 903.6 67 267. O4. 6 1 N 1 
2828. oſoo. 5] $83] 88. 001. 5] 480148. o 02.8] o8[208, 0193.6] 680268. 04. 6 I | 
| 29029. oſoo. 5] 89 89. 0%. 6] 490149. 00. 6 ogſ209.0[03.6] 690269. 004.6 £0 
30433. c. 5] 90] go.ofor.6] goji50.0[02.6] 100719. 003. 6 7oj270.0[04.6Þ Ih. 
—  ..———_ — —— — — —— — — — — — 1 17 
3131. o 00.8 91] 91. 0. % 15151. oſoz. 6 211211. 003. 6 2711271040447 | "501 
32032. [00.6] 92] 92.cjol.6] 52/152. 002.6 -12[212.0103.6] 7212720104: 748 +23 
33033. 00.6] 93] 93.001. 6 53/153. 0[02.6] 13213. 0003.7 73 273084. 7 if 1 
34 34.0 00.6 74 94. 0 01. 6 54 154. o 92.7 14 214. 93.7 74 274.0 04.7 | 1 | 
35135-01006] 95] 95· 001.7 g5}155.0102e7]  151235.c103+7] 75]275+0104.7Þ F 
36036. 000.6 96| 96,0jÞt.7] 561156.0[02.7] 16216. 003.7] 761276-0104.7 ff + 
37137+0 00. 6 97197. 0001.7 571157. [02.7 171217. 003.7 771 277.0 O4. 8 3 
38038. oſoo. ) 98 98. oo r. 7] 58/158. o. 7 180218. 0003.8] 781278-0104.8 18 bw: 
39 39.0 98.7 99 99.0 CI *7 4 59 159.0 92.7 19 219.0 03.8 79 179.0 04. 8 13 | 1 3 2 
44/40. 0000. 2] 10100. oor. 2 60160. 0. 8]. 201220.0103.8] 8 280. 004. 8 1 
41 AT. oſoo. 7 1010101. 01. 8 1610161. 0 628] 221/227 003. 8 281 237.0; 0448 | | 1 
42042. ooo. 7] oaſio2. oo. 8]  62[162.0/02.8] 22[222.0[03.8] 82/282, 0e. 8 1 
4343. ooo. 81 03/103.001.8] 631163.0 02.8] 23ʃ223˙ 3.8L. 830283. o4.0 1. 5 
44/44. oo. 8] o4104.0j01.8] 640164. oo. 8] 240224. 03.9 84/284. % If 0 
45045. o[oo. 8] o5to5.o0j01.8] 65165. [o. 9] 25]225.0J03.9] 85/285 % of 7 
46/46. 0 [o. 8] objro06,ofor.8]} 66/766. oo. 9 2626. oſo;3. 9 866286, [4% i 
47/47 · o.] 07/107,ojot.g| 670167. oſoz. 9 , 27]227.0]93.9] SAS {WM 
|| 48]48.0{00.8] 80108. 00.9] 680168. 002.9 281228.0[03.9] B8E8[233.0f0g.9-] 1 
I 4949. oſoo. 9 ogſrog. co. 9 Gy|169.0ſo02.9] 29229. 003.9] 89 229.0 d 5s +54 
5250-0|00-9þ_ 19119. 0jer-9| _ 701170.0J02.9] _ 301230-0[o4.0] _ gbjzg0-oj05:0ll 
" $1]51,0100+9] 111[111.0[01.9] 177171. 8%. 0 2311231.0104 «of 2919,05. 0 = 
5252. ooo. 9 T2jII2.00 1.9 721172.o 03.0 320232. 0 04.40 2 92 292· 0 05. o 5 
5Y53-0]09-9] 13/173. 0a. 0 731173-0j03.0| 331233+0]04»0] 93/93. % * 
54/54. oſoo. 9 14/114. oſoa · o 744174. oo. o 3412 34+0 04. o 9244940 0530 9 
$5155-0]0T.o| 150115. oba. o. 75/¼175. oſo3. [ 35235 00440} Y951295,0105o1 1 
5656. oo. 0] 16|116.0j02.0] 760776. 00 3.0 360236. oo. 961296.0 05.1; bits | 
$7157+0]01.0| 17/17. oh. f 7277. oOo. 1] 37/237. %. 1]  97]297.0[05. 17] el 
58158. 001.0 180118. 0%. 1 ZN 03.1] 3$1238.0|c4.1] 98298 o. 1 
- $9}159+©[OI»O 19 119. 0 92.1 79 179+01]93*'I 391239+0 04.1 99 299% OF, 1 | py j 
— — 01.1 1200128. Pz. 1 180180. 0 03.r| 24c 240.0[04.1] 330% Je. 1 
Dit Dep Lat. Diſt Dep, Lat. Diſt Dep. Lat Bin Dep. Lat. Bit Beß. Tat. | f 1 
r for 89 Degrees. „ 
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00.7 
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21. [00.7 81 
22. oc. 8 82 
23. ooo. 8 83 
24-0j09,8] 84 
25. doo. 9 Bs 
26. oo. 9 86 
27. oſoo. 9 87 
28, [o. o 88 
29. 01. 0 By 
001.1 90 
31.0001. 1 91 
32.0001. 1 92 
33. 001.2] 93 
34.0001. 24 94 
35.001. 2 95 
36. 01. 34 96 
37. 0001.31 97 
38. [o. 31 98 
9001.4 99 
%. 44 100 
41. 0001.41 101 
42.001. 5 02 
43.0001. 51 03 
44-0001. o4 
45.001. 66 © 
46. [01.6 0 
47 -0jo1.6] 07 
48.0% 1.7] 08 
9 -cjOTe7h O9 
505001.7 10 
51.018 311 
52. 001.8 12 
53-8 13 
54. 001.9 14 
01.9 
O2. ol 16 
02.0] 17 
02,0] 18 
02.14 79 
O02. J 120 


00-31 39 
| 40 239.9 08. 4 


Lat. Dep 
181 180. 9,05. 3 
820181.9 06.4 
83 182.9 06. 4 
84.183.906. 4 
85]184.9106.5 
$86|185.9]06+5 
$71186.9]06.5 
880187. 906. 6 
89188. 906.6 
90189. 905. 
191190. 9 06.7 
92191. 906.7 
931192. 906. 8 
94193. 906. 8 
951194. 906. 8 
960195. 906. 9 
97196. 906.9 
98197. 906.9 
99198. 90. 
Fr 9107-00 
2010200. 907. 
020201. 907. 1 
031202. 907. 
04 4203.90. 1 
051204. 90%. 2 
06205. 907. 2 
07 206. 9 072 
oS 205%. 90. 3 
09208. 90%. 3 


Diſt 


711 210.9 07.4 
124211. 907.4 


| 05.4 ' 13 212.9 07.5 


14 213.9 975 
15214. 907. 5 
16215. 907. 6 
17215. 900%. 6 
18217. 90%. 6 


20 219.9 807.7 
» 6] 2210220. 9 8777 
221221. 907. 8 
231222. 90%. 8 
24 223. 9 07. 8 
05.8] 2224.90. 9 
05.8] 26225. 907.9 
27226. 907. 9 
05.91] 28227. 908. o 
05.91 290228. 908 © 
o 36229. 908. 1 
06.0 2310230. 908.1 
06.0] 32231. 908.1 
06. 11 33ʃ232.9 08. 2 
06. 11 34233. 908. 2 
06. 11 35/234. 908. 2 


05.2 37/236. 908.3 
06.2] 380237. 908. 3 
238.9 08. 4 
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15 218.907. 7 
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422419 
432429 
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450244 ·9 
46245˙9 
47246. 9 
482479 
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8 
25102 50. 8 

52 251.8 
531 252.8 
544538 
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571256.8 
58257. 8 
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651264. 8 


68267. 8 


271270. 8 
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09. 2 
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69 68. 809. 4 
70469. 8109.5 
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721271. 809. 5 


o. 6 


744½73• 809 · 6 
7574. 809 · 6 
761275. 8129-7 
771276. 809 · 7 
7827 · 89 · 
7978.89 ·8 
851279-8|29-8 
"2311230.8 09.8 
82281. 809. 9 
830282. 8 og · 9 
844283. 809.9 
85284. 8 10. o 
8628 5. 810. o 
87286. 810. o 
88287. 810. 1 
890288. 810. 1 
9089.8 10. 2 
29 1290. 810. 2 
92291. 8 tO. 2 
931 292.8 10.3 
9493.80. 3 
95 294-810. 3 
96295. 8 ro. 4 
981297. 8110.4 
 99f298.8ji0.5 85 
2300/2998 [10-5 
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Did Lat. Dep | Dil | Lat. | Dep |Difi|. Lat. [Dep Diſt Lat. Dep Did Lat, 
101. [og 1 61 60.9103.2| 121] 120.5 89. wy 180.7 og. 5 2410240. 7 
2 02. [O. 1 62 61.903. 2] 220121. 806.4] 82181. 709. 5 
33.0.2] 63] 62.9033] 23 122. 806.4] 83/182. 709. 6 
4004. % 64 63.9033] 240123. 806. 5 84183. 709 · 6 
5$195+2[00+3] 65 64.903. 44 25/124. 806. 5] 8 5/184. 799.7 

606. ooo. 3 66 65.9 03.5] 26/125. 806.6] 86(185. 709.7 
7197+0]20-4| 67 66.903. 5] 27/126. 806.6] 87/186. 709.8 
808. o.] 68 67. 903.6] 28l0127.8 06.7 880187. 7 09.8 
909. %. 5 69 68.903. 6] 290 128.806. 88 89188. 709.9 
10|12.1100-5l 70] 69.9 03-7] 30 129.8 06.8 900189. 7 22 

71111. 000. % 71 70. 93.7] 1310130. 806.9 1910190. 710. o 
12012. [00.6 72 71.903. 8] 32131.806.9] 92191. 710.0 
1313.00. 7] 73] 72.903 8 33/132.8 07.0 93/192. 710. 1 
14 |14.0|C0.7] 74] 73.9103.9] 34133.8[07. 0 940193710. 1 
15115. [0.8 75 74.903.9 35/ 134.807. 1] 95/(194.7 (10.2 
1616. 0000. 88 76 75. 9[O4. 0] 36(135.8807. 1] 96019570. 31 
1717. [00.9 77] 76.9 O4. 0] 37136. 807.2] 97/196. 710. 31 
1818. 0.9 78 77.904. 1] 38} 137.8]07.2 980197. 0.4] 5802576 
19 19.001. 0 79 78.904. 1] 39.138.807. 3] 99.198.710. 44 59258. 6 
2029.1. Bol. 79.94. 2] 40 132-8 2-3] 2001997. 8. 5882-8 
2121. 001. 1 81 80.904. 2 141/140. 807 4 2010200. 7 10. 5 2610260. 6 
2222. 001.1] 82 81.904. 3 2141.8 0%. 44 ozʃ201. 710. 6] 620261. 6 
2323. 001.2] 83 82.904. 3] 43/142. 807. 5] o03/202.7|10.6| 63ʃ262.6 

2424.0 91.3 84 83.9 044 44 143.8 97.5 O4 203.7 10.7 64 263.6 
25 25.0[01. 3] 85| $4.9104.4} 45] 144-8]07+6 05]294- 7110.7 65264. 6 
2626. 0001.4] 86 85.904. 5] 46145. 80%. 6] d 205. 710. 8 66265. 6 
2727. 001.4] 87 86.904. 6 47146. 80%. 7] o/ 205. 710. 8] 670266. 6 
28 28.001. 5 88 87.904. 6 48/147. 80%. 7] o8[207.7|10.9] 680267. 6 
2929. 001.5] 89 88.904. 7] 49 148.8 0%. 8] 09208. 710.9 - 69j268.6 
30 30.0001. 60 90 89.9 4.2 —— 42.8279]. 199.21. 79 269.6 
3137001. 6 91 90.9104.3] 151 150.8 07.9] 21110. 7 Tro 27112706 
3232. 001.7] 92 91.904. 8 520157. 808.0] 12211. 711.1 72277. 6 
33033. 001.7] 93 92.904.9 53 152.8 08.0] 13]212.7|11.1 7302726 
3434. o 1. 8 94 93.904.9] 541 153.8 [08.1] 140213.7¼ 11.2] 7412736 
35035. 001.8] 95 94.905. [ 55 154.808. 10 151214+-7|11.2|. 752746 
36035901 .9 96 95.905. [ 560155. 808.2] 16[215.7|11.3] 761275: 
3736.99 1.9 97] 96.905. 1] 57156. 808.2] 1716.7 11.4] 77 
3837.90. 0[ 98 97.905. 1 580157.8 [08.3] 18|217.7|11.4] 78 
3938.9 %½.0 99 98.905. 2 59158. 808.3] 19218.7 11.5] 79 
49139-9]22-1} 100| 99.9105-2 60j159.8 08-4 20j219.7|i1.5]} 80 
41040. 902. 1] 101[100.9105.3] 1610160. 808.4] 221]220.7|11.6] 281 
4241.9 02.2] O2 101. 905. 3 62161. 808.5] 22ʃ2z21.7 11.6 82 
4342.92. 2] 03102. 905. 4] 63162. 808. 5] 23/222. 711.7] 83 
4443.9 0.3] 403.905: 44 64163. 808.6] 2402237117 84 
45/44. 902. 44 051104.9105.5] 65/164. 808.6] 25/2247] 11.8 
4645.90 4| 06/05. 905. 5] 66/165. 8008.7] 26|225.7|11.8] 86 
47 46.902. 5] 7 106.905. 6] 670166. 808.7] 2726.71.91 87 
4847.90. 5] 08107. 805. 7] 680167. 808.8] 280227. 11.9 88 
4948.9 02.66 09 108.805. 7] 69168. 808.80 29ʃ228.7 12.00 8 

842.92. 6 1109.8 [05-80 70 169.8008.9] 30/229. 72. oũ go 

50,902. 7] 11110. 8 85 ˙8 171170. 809. 00 23112307 [12,1 "291 
51.903. 7] 12|111.8|05-9| 72|171-8]0g.0] 32/231-7|12.1} 92 
$2.9]02+38] 13112. 805.9 73|172+-8]0g.1} 331232+7|12.-2] 93 
53+9192-8] 14{j113.8j06.0| 741173+-8]0ge1} 34 3 12.2 
655.9 02.9] 16|115.8]06,1] 76175809. 2] 361235 > 12.3] 9 
56.9193-0| 171116.8j06.1] 77176. 809. 3] 371236 7 12.44 9: 
$7-9193»+0| 1817. 806.2] 78|177.8[09.3} 381j237«7|12.5] 9 
52.9103-1] 19|113.8|06,2] 39.178.809. 4 39]a38.7}12.5} 99 
$9+9123+1| 120[119,8106.3] 1 922.8 09-4] 2491239+7 12. 6] = 
DepiLar.| Di Di Dit Dev: [Lar.l 
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TaRTE III. Difference of Latitude and Departure for 4 Degrees. 


— — — — 
Diſt Lat.] Dep]Dif: | Lat. | DepDiſt Lat. Dep] Diſt] Lat. [Dep] Diſt] Lar. (Dep 
, 61.c|oo.1} 61 60.904. 3J 121[120.7108.4] 1810180. 612.60 2411240. 416.8 
2 o. loo. 1 62 61.904. 3] 220121. 708.5] 82181. 6012.7] 42241416. 9 
3Jez. cHoo. 2] 63; 62.804. 4]J 23122. 708. 6 83/182. 612.8] 43/242 4016.9 
AoA. oo. 3 64 63.804. 5] 24[123-7]08.6] 84[133.6[12.8] 44/243+4[17.0 
- <|og.c{00.3Þ 65 64.84. 5] 25]124-7]08-7] 85 184.6612.9 45[244+4[17.1 
eos. oo. 44 66 65. 804.6 261257 08.8] 860185.613.01 46ſ245˙ 4/7. 1 
3[07.0[00.5} 67] 66.804. 7] 27126. 708.9 87186. 6013.0] 47246417. 2 
Slos. ooo. 6] 68 67. 804.7] 280127. 708.9] 88187. 5[13.1J 481247+4[17.3 
og. elo. 65 68.804. 8] 29 128.709. 0 89 188.5 13.2] 49 248.47. 
1010. ooo. 7 70 69:8 04-9]__39[129-7]99-I] 90 189.5 13-2] 8942-4 17.4 
TSS 11.0 00.8 71 70. 8 05. O 131 130.7 091 191 190. 5 13.3 251 259.4 17.5 
121 12. 0000.8] 720 71-Sjog.of 320131. 7/092] 920191. 5013.4] 52½ 2514/7). 6 
12113. 00.91 73 72. 8[o5. 1 331132+7j99+3] 93192. 5013.51 $31252+4[17.6 
1414. c. % 74] 73.8 [o. J 34133709 3] 941293-5[13-5] 5425347. 
1615.0. 0 75] 74. 8[o5. z] 35[134+-7199-4] 95/194. 5113.6] $5j254 4117.8 
16 16. co. 1 76 75: 8[05. 3] 36135. 709.50 g6[195-5[13.7] $6/255+4[17.8 
1717. lor. 2] 77 76. 8 05. 44 37/136. 709. 5] 97/196. 5013.7] 5756.47. 9 
18 18.0001. 3] 78 77. 8[os. 44 38137. 709.6] 98197. 513.8] 580257. 4/18. o 
1919.6. 3] 79] 78.805. fl 39 138.709] 99798.5013.9] 59½58 418.1 
een 2-8 [L42222 [22-03-24 . 
2128.9 57 5 81 80. 805. 7 147/140. 709 · 8 2011200» 514.00 261 268.418.2 
2221.9 01. 82 81.805. 7] 42141. 709.9] oz z01. 514. 1] 6261. 4018.3 
2322.9 01. 6 $3] 82.805. 8] 43/142. 10. 0302. 5014.1] 63 262418. 3 
2423901. 7 84 83.805. 9] 44/143. 10. o 4203 · 514. 2 64263. 4 18.4 
2524.9 01. 7 Bs 848959 45/144. 7/10. 1 o5ʃz04. 514.31 65664418. 5 
2625.91. 8] 86 $548 85.0 46145. 610. 2] 05205. 514.4] 661265. 478.5 
2726.90. 9 87 86.806. 11 47146. 6010.2] 07 206. 5 14.414 67 266.418. 6 
2827.9 02. 88 87.806. 1 480147. 6010. 34 080. 514. 51 68 267.418. 
2928.9 oz. o] 89 88.8 06.2] 49148. 60 10.4] 09208. 5014.6 690268. 418.7 
3529.92. 1 95 89.806. 3 2 142-601. 10299-5014 6 _70ſ209+4[18.8 
71 30.9 82 2 91 2 06.4] 151/150. 6610. 5 21110. 514.7] 271270. 3 18.9 
3231.9 02. 2] 5297. 06.44 52 151.6 10.6] 120211. 514.8] 720 271.3019. o 
33 3J2+9]02+J 93 92.8 06. 53 152. 6 10.7 13212. 5 14.8 73 272.3 19.0 
3433.910244] 94] 9386.6] 54[153-6110-7] 141350149 74½73·319˙1 
3534.9 02.4] 95 94.8 06.6 550154. 610.8 151214-5|15.0 75274319 ˙2 
3835.02. 5 96] 95-3]06,7] 362556109 162755151] 767˙319˙2 
3736.02. 6 97] 96. 806.8] 57/156. 610.9] 17216515. 1] 7776319 ˙3 
38] 37-9 02.7] 98 97.806.8J 58[157.6|11.0] '18]217+5|15.2] 78277 3019 · 4 
391 38.902.7J 99 98.8 06.9] 59 I58.6|11.1 19 218.5 15.3 790278. 3 I9 «4 
- 4<] 39-5]02.8] 109 99.8 07-0 5019-61. 2 _20]219+ 5115.3 82272-30195 
D 40.9 02-9 101100. 80%. 0 1670160. 511. 2J 2210220. 515.4] 2811250 3119.6 
4241. 0 2.9] 2101. 8%. 1] 621616611. 3] 2221. 5015.5] 8287. 3119.7 
43}42.0103-cf 03/102. 80%. 2] 6; 162.6|11.4] 23222. 5015.51 83 282.3019. 
44143-91931] 403.807 2] 64 163.6|13.4] 240223. 515.6 34ʃ283•319.8 
45 | 104. 70%. 3 65|164-6|11.5] 251224-5|15.7] $5/234- 319.9 
3 FY 105.7[07.4] 66|165.6|11.6] 26[225.5|15.8] $6j255+3[19.9 
106.70. 5 67166. 611.6] 27j226.5]15.8] 87 286.3 20. o 
107.7 0%. 5 680167. 6011.7] 281227+-5|15.9 880287. 3020.1 
108.7 27.60 691168. 611.81 29 228. 5116.0 89 288.320. 1 
109+.7107.7] 70169. 611.8] 300229. 416.0 90 289-3 20. 2 
110.7 97¹.7 171 170. 6 11.9 231 23044 16 1 291 2903 20.3 
11.70%. 8] 72ʃ771. 6012.0 32ʃ231.4J16.2J 92/291 320. 4 
112 70%. 9] 73[172-6|12.1]- 331232-4j16.2] 93]292+3[20-4 
113.7 0%. 740773. 6012.1J 344233 ·.4/16.3] 944293 32. 5 
114.7 [08.0 75]174-6[12»2] 35[234+4{16.4} 95/2943 20.6 
115.78. 1] 76[175-6j12.3] $36[235-4|:6.4| 96/295 · 320. 6 
116.782] 7776. 612.3] 37·36˙ 4016.5 971296320. 
117. 708.2] 781177.6|12.4] 38[237-4[16.6] 980297. 30.8 
118.783 7778. 612.5 39[233-4[16.7] 99298. 320.8 
119-7 [03-4] 18c[179.6[12.5f 240% 0.416.299: 3120-9 
B Dep. Lat Il Dep. Lat. [Diſt Dep. Lat. Off Dep. Lat. 
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TasTE III. Difference of Latitude and Departure for 5 Degrees. 


e . r -- WISY Ca IE. 
SN - 1 A ” 2 5 * : 
* 


Lat. Lat. |Dep|Diſt| Lat. Dep Lat. Dep. 
1101. 0 60. 805.3 120. 5 157 240. 102. o 
2102. 61.805. 4 121. 5 15.8 241.121. 1 
303. 62.805. 5 122. 5 15 9 242.1Z1.1 
4404. 0 63.805. 6 123. 5 16.0 243.121. 2 
5[05.0 64. 805.7 124. 5 16.1 2441213 
6106.0 65.705 8 125. 5 16.2 245.1 21.4 
7107.0 7] 66.705. 8 126.5 16.3 246.121. 5 
8 09-0 | 67.7105-9 127. 5 16 4] 48247. 11.6 
9199.0 68.706. o 128.5 16.4 248.1217 

FA. bots, r ont] BY be 3 

11. 0 70. 706. 2 130. 5 16.6 250.00 ;K1. 8 

12. 71.706. 3 131.5 16.7 251.00z1. 9 
3112.9 72.7106. 4 132. 5 16.8 252.0 E·2. o 

13.9 73.706. 5 133.5 16.9] 253-O[22.1 

14.9 74.706. 5 134.5 17. o 2540 ·2 · 

15.9 75.706. 6 135.5 17.1 255.0 zz. 3 

16.9 76.706. [136.5 17.2 256.022. 4 

17.9 77.706. 8 137.5 17. 3 257,0]22-4 

18.9 78.706. 9 138. 5 17.3 258.0 Z2. 5 

19.9 79+7127-0 139.5 17-4 2.59-0j22-6 

20. 9 80.707 1 140. 5 17. 5 260.0 2.7 

21.9 81.707. 2 141. 5 17 · 6 261. 022.8 

22. 9 82.707. 2 142. 5 17.7 262,0]22-9 

23-9 83.70%. 3 1435 17.7 263.03. o 

24.9 84.707. 4 144 +4 17.8 51204.0]23e1 

25.9 85.707. 5 145˙4 17.9 265.0231 

26.9 86.707. 60 47/146.4 18.0 266.03 · 2 

27.9 87.707 7 147.4 18.1 267.0]23+ 3 

28.9 88.707. 8 148.4 18.2 268.023 · 4 

29-9 8927.891424 8.3252. ½3-3 If, 

30. 9 90. 710749. 150. 4 18.4 270. a3 · 6 

31.9 91.608. o 151.4 18.4 271. 023.7 

32.9 92. 6008.1 1524 18.5 272.023. 8 

33.9 93.608. 2 I53+4 18.6 273.0023. 8 

34.9 94. 608.31 55/1544 18.7 274.023 · 9 

35+9 95.608. 4 155˙4 18.8 275.0124.0 

36.9 96.608. 5 156.4 18.9 2759 4.1 

37-9 97.608. 5 157.4 19.01 276.924 2 

35-9 98.608. 6 9 158.413 19.1 277.9 

39+8 99 ·6 08.7 [159+ 4 tg | 278.94. 4 | 

40.8 1100. 608.8 160. 4 19.2 279-9[24+4 [| 

41.8 101. 608. 9 161.4 19.3 280.924. 5 

42.8 3102. 609. o 162.4 19.4 2381.9124-6 || 

43+8 41103+6[09,0 163.4 19.5 282.924. 7 

44.8 104, 609. 1 164.4 19.6 233+ 91248 

45-8 105. 609. 2 165.4 19.7 284.924. 9 

46.8 106. 609. 3 166.4 19.7 28 5.9 

47.80 107. 609. 44 167.4 19.8 286.9 

48.8 108. 609. 5. 168.4 19.9 287.9 

49.8 109. 609. 6 169.4 20,0 288.9 

50. 8 110.6597 170. 4 20.1 289.9 

51.8 111.609. 7 171.3 20. 2 290.95 · 4 

52.8 112.609. 8]. 730772. 3 20.3 291.9255 

53-8 113.609. 9 173.3 20. 4 292.925. 6 

54-8 114. 610. o 174.3 20.44 293.9 25.7 

5548 6[115.6[10.1 175 · 3 20. 5 294.9 25.8 

5 8 116,6 10. 20 176.3 20. 6 295+9 5•8 

57.8 817.610. 3 177.3 20,7 980296. 95. 

58.8 118.5 10.4 178.3 20.8] 992979 

E. 120119. 510.4 1801179+ 3 20.9] 390|293.g126.x 

Dep Dep. Lat. Dep. Lat. Diſt Dep. 
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Tanz HI. Difference of Latitude and De 


re for 6 


278-5129+3 


Degrees. 
Lat. Dep DepDiſt] Lat. Dep (at. Dep Diſt Lat, 
1101. oO. 1 06. 4 120. 312.6 18.9 2411 239.7 
2102.0 [00.2 06. 5 121.312. 7 19. 0 240.7 
3403. [o. 34 06.6 122.312. 9 19.1 241.7 
o 4. ooo. 4 606.7 123.313. o 19.2 242.7 
Sog. o ſoo. 5 606. 8 124.313. 19.3 243.7 
606. o oO. 6 06. 9 125.3013. 2 19.4 244.6 
740g. oo. 7 07. o 126.3013. 3 19. 5 245.6 
808. o oo. 8 07. 1 127.313.4 19.60 48246. 62 
9108.9 00. 9 07. 2 128.313.514 19.8 247.6 
19-9 ol. o 2-3 129-3113-6 19.9 0248.6 
10.9871 074 130, 3/13.71 20.0] 251|249:6 
11.901. 3 607. 5 I31.3|13.8 20. 1 250. 6 
12.9 Oleg 07. 6 132.3 13.9 20.2 251.6 
13.901. 5 97.7 133.314. o 20.3 252.6 
14.9 026 07.8 134.314. 1 20.4 253.6 
15.9017 07. 9 135.314. 2 20. 5 254.6 
16.9 [or. 8 08. 136.214. 3 20. 6 255.6 
17.9 o 1.9 08.1] 38/137. 214.4 20.7 256.6 
18.9 nk 08.3 138.214. 5 20. 8 257. 6 
19.9 [o 18 98.4 139.214. 6 20. 9 258. 6 
2120.9 [oz. 2 08. 5 140. 214.7 21.0 261259. 6 
2221.9 [02.3] 5808. 6 141.214. 8 21.1 260.6 
2322.9 92. 44 5008.7 142. 214. 9 21.2 261. 6 
023.902. 5 08.8 143.215. 0 9121.3 262.5 
25{24-9 22.6 08. 9 51144. 215.2 21.4 263.5 
26j25.9402.7 og. o 145.2715. 3 21. 5 264. 5 
2726.9 o. 8 09. 1 146.2 15.4 21.6 6726.5 
28278 [oz. 9 09. 2 147.215. 5 21.7 266. 5 
2928. 8 og. o - 5109.3 148.215. 6 21.8 267.5 
39129-8103 1 » 5192-4] 149-2|15+7] 21.9 268. 5 
3730. 8 [o 3. 2 90. 509. 5 150. 215.8 22.0271 269.5 
3231.8 o. 3 91. 5109.6 151.215. 9 22.2 270.5 
3332.8 03.4 92. 509. 7 152. 216. o 22.3 271.5 
3433-803. 6 93. 509.8 153.216. 1 22. 4 272.5 
35134-${03+7 94- 5199.9 I54.1|16.2} 22. 5 223˙5 
36135-8j03.8 95. 5110.0 IS5.1[16.3 8122.6 274.5 
2736. 803.9 96 5|40.7] 57/156. 116.4 22.7 275.5 
37.804. 0 97. 5 lo. 2 157.116. 5 22.8] 78 276.5 
38.804. 1 98. 5/10. 3 158. 116.6 22.9 1277.5 
32.8 04.2 Ae 159-1]16.7 23-2] $0 
748-8 G- >.4110.6| 161[160.31[16-8 23-1] 281279:5 
42 [ff. 804.44 10. 7 620161. 176.9 8123.2 280.4 
43142. 804. 5 10. 8 162.117. 233 281.4 
443.8 [04.61 410.9 163.1117. 23 +4. 282.4 
544.804. 7 11. 0 164.117. 2 23. 5 283.4 
645. 704.8 11. 1 165 1117.3 23. 6 284.4 
4746. 704-9 11.2 166.117. 5 23.7 285.4 
4847. 705.0 4.11.3 167.117. 6 23.8 286.4 
49 48.705. 1 168.1617. 7 23.9 287.4 
50 40.705 2 169.117. 8 24.0 288 4 
51 50.7 95.3 170.1 17.9 241 291 289.4 
151.705. 4 171.1118. 0 24.2 290. 4 
52.705. 5 172.018. 1 24+3] 932914 
53.705. 6 | 173.018. 2 24.5] 94292.4 
54.705. 7 12. 0 174 018.3 24.6 293.4 
55+7125-9 2.1 175. 018.4 24.7 294.4 
56.706. 0 12. 2 176.018. 5 24.8 29544. 
57.706. 114 | 177.018. 6 24.9 296.4 
58.706. 2 178.018.7 25.0 297.4 
06.3 12.5 22.18. 8 25-14 300 298.43 
1 Dep. Lat. Lat. Bit Dep. 
F | | tor 84 Degrees. 
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60. 5 1c 
61. 5 
62.5 
63.5 
64.5 
65.5 
66. 5 
67.5 
68. 5 
69.5 
70. 5 
71.5 
725 
734 
744 
7675.4 
771 76.4 
77 +4\« 
8.4 


4 * 
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81.4 
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Tomy III. Difference of Latitude ey 2 for 7 Degrees. 
—— 


Lar. 


120. 1 
1411 
122.1 
123.1 
25 124. 1 
125.1 
126.0 
127.0 
128.0 
129.0 
130. o 
131.0 
132. 0 
133. 0 
134.0 
135. 
136.0 
137.0 
133.0 
_401[139-0| 
"2411139-9/ 
140.5 
2 141.9 
142.9 
143-9 
I 9 
14 9.9 
4469 
1479 
148.9 
1499 
150. 9 
151. 9 
54 152.8 
153.8 
154.8 
155 8 
156. 8 
157.8 
158.8 


1598 
60.8 


161.85 
162 8 
163.82 
104.8 
165 720. 
166.72 

167.72 
168.7 


169.7 
170.7. 
171.7 
172.7 
173.7 
174.7 
175˙7 
176.7 
177.7 
178.7 


184.622.7J[ 46/2441 


187.6623. 491247. 1/3 
188.6 23.1 58248. 1 
189.623. 3 251124911 
190. 6023.4] 521250. 1 
191. 6023.51 531251. 


6198. 5024.44 500258. 1 
1199. 524.5 267259. 


202. 524.8] 64262. 0132.1 
51223+5]25.0] 653.0132. 3 


2307 
210. 425.8] 721270. 033.1 
2959 


> 9 2 0 A - 


225.302 


22723 


12.33+2| 28.6] 951292. 8 


Lat.] DepjDift| Lat. Ber 


* 2 
179.60 22.00 2410239. 29. 3 
180. 6022.2] 42240. 29.5 
181.60 22.3 430241. 2 1 
182 622.4] 44242. 2 
183.6022. 5 45243. 2 


185.6 22.38] 47|245.1 
186.6 22.9 48246. 1 


192.5 23.6 54/2521 
193+5123+7]h $5$1253+e1 
I94+5123-94 56[254-1 
195+ 5124.0} 5712557 
i96.5124.1] 580256. 1 
197.5[24.2J 59257. 


200. 524 · 6 62 abo. o 
201.5 24.7] 631261. 0 


204. 525.1] 661264. C32. 4 
205. 425.2] 671265. 325 


206. 4.25.3] 681266. 0132.6 


207. 4 25.4] 69267. 0 32-34 
208. 425.6 70268. o 32.9 


209. 4 2711269. 033.8 


211.4 7312710133 20 
212. 426.1 744.271.9334 
213+4\26.20 75ʃ/272.9133.5 
214426.3] 76273.9 33-6 


215˙ 4264] 77274.9 3374 
216.4\26.5] 78275˙ 9133-9 


217.426. 7 79/276. 9 (CA. 
218.4268 80277. 94-1 


219.30 26.9] 281 275. 9134.2 


221.3127 24 83289. 9134.5 
222.3127.3] 840287.94.6 


6 223.3 27.4 85 282.9 3471 


224.3027. 5 | $61283.9134..8] 
6] £©71234-8134.9 

7] 83|285«${35-4 

9 9988.8 35.2 
228.3 28. 9287.85 
229.3028. 1 291288.885 
230. 328.3] 920289.335 
231.3]28.4] 93290. - 35. 
35 

35 


7 
226.327. 

27 

8 


232.228. 5 94/201. «8 


2342 28.7 961293.8136, 
235˙21 28.91 97294 . 8136. 
236.229. 0 9g8|295.$136, 
237.2291] 99296. 836. 
52 222.23 297.836. 


Lat. ist Dep. Tat | 


Cabs . des nd ef 
” 


3 for 83 Degrees. $ f _ 


——— — 


os... FA 


— 2 8 
. ˙ ors en ER 
* . in tA, e A, * 
L „„ - — 1 x I 
8. 2 85 "ry 5 — 
n POST I Ns; = 8 oe Os ; 
een, era Y 
bn. . * "_ 1 7 7 2 2 b = i as 
43S 1 y — 
2 ws = 


KP ” * 
1 
2 


* 
a 


* * we — 1 1 
2 e n OT. 
435 * Ga Tg Ir IE Myers hott ns of 8 ws 8 
2222 ³˙¹—¹wm OE? Loa 
— Bain, Nele 7 
— 2 —＋ P "a * 4 . K - tt 
ſe” 27 ** - — 2 — ; 1 * Wy = £2 
> ſnag — 7 


n CIS ee 
„ 
@ * . * o 
— hg 


»ux 8 A ” 
n 
eee 
8 . 
. 
. # tn 
a —- * 


e Pads 2 
n wm" n 
EEC ˙ ²˙—X >. TIT; 
= 3 1 
2 * 
"4% 3 22 


©. 


3 


, n 
a WEN Wenn"; * 
r » 
Ec 63 * 8 
. NT OTIS 
- 
2 | 4 Pa — 2 — rr 


—— 


Tan II. Difference of Latitude and Departure for 8 Degrees. 


3 1 1198 179.2 2502 247238. 7 33.5 
© 2 120. 8 180. 225.31 4239.7 33.7 
1 3]121+8 181.2|25.5] 43[240+6| 33.8 
1 122. 8 182.2 25.6 44247. 634. 0 
1 123.8 183.2|25.8] 45[242.6| 34.1 

1 6 124.8 184.2 25.9 6243. 634.2 
= 7]125.8 1185.2|26.0 47 244.60 34.4 

ö 4 126.8 186.2 26.2] 4845.60 34. 5 

1 5 127.7] 187.2|26:3] 49[246.6| 34.7 
10 5128.7 188.2 26.44 50247. 6 34.8 
wr 3 129.7 189.1 26.6 251 248.6 349 

12 130.7 190. 126.7] 52 249-6 35.41 

1311 131.7 19101|[26.9] $3 [250+ 535.2 

14 132.7 192.127. 01 54 257.5 354 

15 133.7 193.1027˙1[ $5$|252+5|35.5 

| 26 134+7 61194+1127+3] $6]253+5]35.6 
117 1357 I95+1]27+41 5754. 5035.8 
18 136.7 196. 1127.6} 5855. 535˙9 
19 137˙7 197127. 2] 39256. 536.1 
20 133.613 198. 1]27,8] 60257. 257+5 36.2 
by; 139.6 | 199.0 28.0 261 258.5 36.3 

| 22 140.6 200.0|/2841} 62259. 536. 5 
23 141. 6 201. 0028. 3] 63 260. 436. 6 

| 2412 142. 60 202. [28.4J 64261.436. 7 
12512 143.6 2803. 028.5] 65262.436.9 
25 14.4.6 204.0 28.7] 661263.4|37.0 
1272 1456 205. 028.8] 67264.437.2 
282: 146.6 206. [9.0 68265. 437.3 

1 2912 147. 6 207. [29.1] 69 266.4 37.5 
BY 30 I48.5 208.0 222 701267-4 37-6 
7 149 5 209. „O 29+4 271 268.4 37.7 
13 15.5 209.9295] 7269439 
I 331: 1515 210-9129-6} 731279+4|38-0 
3 24 152.52 211.9 29.8] 74[271+3|38.1 
I 55} 153.5 $1212+9129-9] 75ʃ/¼772˙338˙3 
0 1 361- 154.5 213.9 30.1] 76273. 338.4 
1 3713 15. 5 214.9 30.2] 77 274.3038. 6 
3843. 156˙5 $15-91 39-3] 781275+3138.7 

1 3915 157.5 216.930. 5 79276. 338.8 
40 158.4 217.930. 6 _$0 277+3 39-0 
41140. 6195+7 101100. 014.1 161071594 218.9 30.8 287(278.3 39.1 

I 42[42-6j95-8] fo. 014. 2] 62/760. 4 219.830.9 82279 3393 
43142-6j96,0] 03j02.0[14-3] 6361.4 220.8[3x.0f 33280. 339.4 
lz. peil 4 3.04, 5] 64 162.42 221.8031. 2J 840281239. 5 

N 45 44.6 06. 3 | 980 104. O 14.6 8 65 163. 4 222.8 31.3 85 282.2 39.7 
II 46 145-6 06.4] objſrog.o[r4.8] 66/164.4 1223+-8|31.5] 86283.2 39.8 
l. 5s. 5 706. 014.9] 67/165.4|2 224. 8031.6] 8284.2 40. 

| | $[107.0[15.c] 681166 4 225.8$|31,74} $81285,2[40.1 
107, 9115.2] 69116742; 1226.8|31.9] $91286.2[40.2 

Toſto8.9[15.3] 70168. 4 23-7]__30[227-8 32-0] 20 287.2 40-4 
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2221.) 03.4] $82] $1,0]12.8] 42[140.3]22-2] 021995 31.6 841 o 
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2524.703.9] 85/ 84-0[13-3] 451143+-2]22+7] 592.52 741 4 
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25.942. 80274. 274-853-4 
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8 09.8 CI.7] 68] 66. 514. 1] 2807125. 2 26.6 88 133-9 39-1] 48242. 551.6 
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31! 30. 306.4] 91 89.0 18.9 I;TI47-7j31.4| 211120644|43-9] 271265. 0056. 4 
32 31,306. 7 92 90. 019.1] 520148.7/3 1.6 120207. 344.1 72266. 0056. 6 
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4443 · og. 2] 4101.71.66 64150. 434.1 24 219. 146.6] 84(277. 859.1 
45 -% Oo. 721.88 65161. 434-3] 25/220. 146.8] 85278.7/59.3 
4645. oſog. 6 o 103. 22.00 66 162. 334.51 260221. 047. [ 386279. 759. 5 
47 46. oſog. 8] o7[104.6 22.3] 67163. 334.7] 27222. 047.2] 87280. 759. 7 
4846. 910.0 o8 105. 6 22.5] 68164. 334.9] 281223.0|47+-4} 88281.759.9 
49 42 · 9/10. 2] 0 106. 622.7 69165. 335.2] 290224. 047 · 6 89 282.6 60. 1 
—$0| 48-9110.4] 10/10. 62.9 70166. 30354 025. oZ - 8]. 9/283. 6060. 3 
51499/1876 111158. 63.1 777 167.2035. 6] 2310225.9 48.0 291284. 60. 5 
52 50-9110-8] 12109. 523.3] 72168. 2 35.8] 32z26.9 48.3] 92285. 660. 7 
$3] $T+-8[11.0] 1310. 523.51 73/769. 2036.0] 3327.9 48.5 93 286.660. 9 
$4] 542. 8011.2] 14/11. 53.7] 7470. 236.2 34 228.9 48.7] 94287. 5061. 2 
SS} $3+8]1I.4} T5j112.5/23 of 75|171.2136-4] 35 229. 8148-9] 951288. 5161.4 
3654. 8011.6 161113.4/24.1] 76172. 1036.6] 36230. 849. 1 - 96 289. 5061. 6 
3235.7 771.9] 1714.44.34 77173-11368] 37ʃ 231.849.314 97 290. 561. 8 
58 56.7142. 1] 1875.44. 5] 78174. 137.0] 3832.8 49.5] 98 291.462. 
29 52:22. 34 926,44. 8] 27975-1037. 2] 3933.79 7 99 292.462. 2 
60 58,7112+5| 1201117.4|25.0 180 [176.0137 4 $2491234+7|49+9] 300 293.462. 4 
Diſt Ber ſLat. [Diſt [Dep. Lat. Biñ Pep. Lat. Diſt[Dep. Lat. Diſt | Dep. Lat. 
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TABLE III. Difference of Latitude and Departure for 13 Degrees. 


* ‚ att + 


1 Diſt] Lat. Dep | Diſt Lat. Dep Diſt Lat. |Dep | Diſt | Lat. D Diſt} Lat. Dep. 
un” — — — — — — — — — P— — 3 { 
3|or.ofoo.2} G1 59.4113-7] 121 117.9]27e2] -1814 176. 440. 7] 241234. 8054. 2 
2 01.9 00.4 62 60. 4 13.9 22 118.9 27. 4 82 177.3 40.9 42 2358 54 -4 
302. 9,00. 7] 63]. 61:4/14+2, 23119. 827.7 83 178.3041. 2] 432368547 
403. 9% 0. 9] 64 62441144] 24 120. 827.9 84 179+ 341.4] 44237. 8054.9 
5o4. 901. 11 Go 63. 314.6] 25121. 8028.1] 85/189. 341.6 45238.755˙ 1 
5 es 01.3] 66 64. 3074.8] 26|122.8]238.3] B86| 181.2/41.8] 46|239.7155+3 
106. 8001.6] 67] 65. 315.1] 27|123+7 28.6 $87| 182e2[42.1] 47 240.755. 6 
8007 8001.8] 68] 66.3(15.3] 281247 8-8] 3818324423] 48241658 
90s. Soz. o] 69 67. 215.5] 29125790 89184. 242.5 49242. 656. o 
1009. 72.2. 70} 68.2115-7 39 126.72. 90] 195-1142-7] 5243.606562 
1176.7. 5] 71| 69. 216.0 131|227-6j29.5] 191} 136. 1143-0] 251|244-6|56.5 
1211. 702.7] 72| 70.2 16.2] 32|128.6]29.7] g2|187.1143+2] 5$21245.5|5$6.7 
13|12-7/02-9]} 73] 71.1016.4] 33129699] 93] 188.1/43.4} $531246.5]156.9 
14|13+6103J-1] 74] 72.1 16.64 34130. 6030. 1 94 189. 043.6] 54247. 557.1 
1514. 603.44 75 73.169 35/131. 530.44 95/190. 0043.9 55124851574 
1615.63.61 76 74.107. 1 36132. 5030.6 96191. 044. 1] 56249. 457.6 
| 17016. 6.8] 77] 75.07.31 37|733+5130+5] 97192044 ·34 5712504578 
| 18017. fo. o] 73] 76.o|17-5] 33|134+5|3T-0f g8| 19249|44-5] $58{251-4/53-0 


19] 18. 5104-3] 79] 77-0[17%48] 391135441313] 99] 293-9|45+8] 5325245830 
20|[19. 5194.5} 80 78. 0018.0 40 136.431. 5] 200194. 945-0 bo 25330885 


21020. 504.7] 81 78.9 18.2] 1411374317] 201195 945-2 26254˙30(58˙7 
2221. 404.9] 82 79-9 18.4] 42{j138+4/31-9] 02| 196.8|45-4| 62255˙3058.9 
23022. 405.2] $83] 80. 918.7] 43j139+$[32+2] ©3] 197-8|45.7] 63256. 3059.2 
24023. 405 · 44 84] 81.818.9] 4414030324] 04198. 846.9 6425720594 
25024. 405.6 85] 82.8[19.1] 45}141+5132+6] 599.7461] 6512582596 
2625. 3005.8] 860 $3.8119.3] 46|142+3 32.8% 06 200. 746.3] 66259. 20598 
2726. 30. 1 87 84.819. 47[143+2[33-1] 201 7146-5] 67250. 260. 
2827. 306.3 38 85.79.80 48144. 2033.34 8 202.746. 8] 68261. 760. 3 
2928. 306. 5] 89 86.7.0] 49|145+2133-5] 9 203.647. 9262. 1060. 5 
30 29. 206.7 go} 87. 20.2] 5014620 33-7]. 10204. 647-2] 70263. 1060. 7 


31030. 207. [ 91 88.720. 5 151147. 1034.00 2110 205. 647.9 2710264. 1061. 
3231.27 2] 92 89.6j20-7] 52 148. 134.2] 12206. 647-7] 721265 0061. 2 
3332. 200%.4] 93 90. 620.9] 33149.1034˙4]4 13207. 5147-9} 73 266. 0.61.4 


34033. 1197.6] 94] 91.6621. 1 54150. 1034.6] 14208. 548 1] 74267. 0061, 6 
35 34. 107.9] 95] 92.61.44 55/1571. 0034.9] 15209. 58.4] 75/268. [61.9 
3635. 108. 1 96 93.50 21.66 56152.0035•1[ 16 210. 58.6 75268. 9062.1 
3736. 108.3] 97 94-5121-8] 57j153-0135+3]+« 17211. 448.8] 77269. 9/62. 3 
3837. 0008. 51 98] 9552.0 58154. 035.5] 18212. 449: [ 780270. 9ſ6. 5 
39 38. 008.8] 99 96.5 22.3] 5915490358] 1921344934 2902719 
40 39. Oſo S- o 1000 9742-5 501559035]. 20[214.4/49-5] 80 272.8 
41] 39-9 09.2| 10710 98.4/22.7] 161!156.9130-2] 221215. 349.7] 28112738 
42040. 9009 · 44 02 99 ·422.9] 621579036 4] 22216. 349.9 82274. 8 
43041. 909 ·7[ 3/100. 4232 63 158.8 36.7} 23 217. 3150-2] 83127548 
44042. 909.9] (4107.302344 64|7159.8 36.9] 24218. 350.44 84276. 763.9 


4443. S0. 1 05102. 3023.6] 65160. 8037.1 25 219. 250.6 851277. 764.1 
1 46/44. 8010. 3] 6103. 3023.8] 661617373] 26220. 2 50.8] 86ſ278. 7/64. 3 
4745. 8010. 6] 07104. 324. 1] 67162. 737·6[ 27221. 2051. 1 32/229. 6e. 6 
48046. 8 10.8] 08105. 224.34 68163. 7 37.8] 28222. 2051.34 881280664. 8 
49047. 711. 0] 09106. 2 24. 51. 69164. 7038.0] 29223. 161.5] 89281668. 
50148, 9)11-2] 19/107.24.2[ 70 165 6138-2] 30| 224. 151.2. 90[282.6|65.2 
- 1 $1 49% 7 11.5 1110108. 225. 0 1710166. 6038.5] 231/225. 152.0 2911283. 5065. 
52 50.711. 7] 12109. 125.2] 72167. 6038.7] 32226. 1052-2] 92284. 5065. 
530 51.611.9 13110. 125.44 73768. 6 38.91 33227. 0(52 4] 93285. 5065. 
54 52.6012. 1[ 14(7111.10 25.6 74 169. 5139-1] 34228. 0052.66 94286. 5066.1 
5553.601244 215j112.1j25-9} 75/770. 5039.4] 35/229. 052.9 95/282 ·466•4 
5654. 6012.6 16113. 0026. 1 964171 5039.6] 36230. 0053-1] 96288. 
5755.5 2.8] 17714. 006. 31 77772. 5039-8] 37230. 953.3] 97289. 
5856. 513.0] 18115. 26.5] 78 173.40. 0 38|231.9153-5] 98290. 
59 57. 5013.3] 19116. 026.8] 79 174.440 · 2] 39232. 9053.8] 99291.3 
5058. 5113-5] 120 116.92. 189128... 24 33.94. 300 292 3167-5 
Dit Pep Lat. [Diſt| Dep. Lat. Diſt B.. Lat. [Dilt | Bep. Lat.] Diſt [Dep 


for 77 Degrees. 


| TazLz III. Difference of Latitude and Departure for 14 Degrees; 
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. : =_y' Diſt 
O01. ooo. 2 233.8]58.3 0 
: 01. 900. 5 234. 8088.6 3 
o2. 900.7 235·8058.8 1 4 
; 0349|I.0 236.759. 0 : 
F 04 901. 2 237+7[59+3 | 
4 O5: 801.5 238.759. 5 7 
* 06. 801. 7 | 239+ 7159+8 | ! 
& 07.8jo1.9] 68 66.006. 5] 28124. 231.0 38 182.445 · 5] 48240. 6.60. o t 
3 08. 702. 2] 69 66. 916.7] 2912520 31.2]J 89 183.445 · 7] 49241. 6060.3 ö 1 
og. 2c. 44 70 67-9116.9] . 30[126.1131.5] 901184.4146-0 0 242. 5/60.5 _ 
# 10.727 72] 68 gj17.2] 131127. 1031.7 191195. 346.2 251/243. 560.7 1 
4 11. 6002.9] 72 69.7. 44 32128. 7031.9] 92186. 346.51 52/244.561. 0 1 
4 12.6|03.1] 73] 70-8]17.7] 33|129-0[32-2} 93|1837.3]46.-7] $3[245- 5/0121} 1 
4 13. 6103.4} 74| 71-$17.9] 34/130. 032 4} 94188. 2046.9 4246.4 61.50 1 
= 14.6j03.e} 75] 72.808.171] 35|131-c[32:7] 95189.2 47.2] $51247-4/01.7 || 2 
15.5193.0) 76 73+-7]3.4] 361132.0j32.9] 96190. 247 · 4 96243. 462. 0 | 
* 15. 54.1] 77 74.78.60 370732. 9033.2] 97191. 147.7] 37249 462.2 
. 17. 54. 4] 78] 7578.91 351}133+9133+-4 88192.1647.9 58 250. 3062. 4 
N 18.44.61 79 79-7 19.1] 391134+9 193-1j48-2] $59[251.3j62:7|þ 
3 19.4104.8] 80 77.tj19.4} 4go[1358 | 194. 1148«4 5252.3 6279 | lm 
i Rare jpegs | Hr ERR e a” 2 by: — 


20.405. 1 $1] 78.619. 6 141136. 8 
21+ 3105+3] 82 79-6j19.8] 4211378 
22.3j05.6] $3] 80.50. 1 43 138.7 
23. 3005. 8 84] 81. 20.3] 441397 
243 e6.0] 85 82. 520.6] 4511407 
25.206. 3] 80 83.4020. 8] 461417 
25. 206. 5 87 844/211] 477426 
27. 206.98] 38 35.41.31 48143. 
28. 10% ][ 389 85.4|21.5] 491446036 
29. 10%. 3] gc 87.31.81 501455 


30. 107. 
31-oſo7 
32. 8. o 
34133 ·0 cs, 
35] 34-c|03.5] 95] 92-2123-0] $S$S115004 
- 361 34-9108-7] 96] 93-2232 56[151.4 
37135-9109-of 97] 94+-21]23-5S] $7 152+3 
38 36.9 09 eZ 98 95.1 23.7 58 1533 
39378009. 44 99 96. 124.0] 591154.3 
4038. 809. 7] 100 97-424. 2 601 155.2 


195. 0048. 6 261 253.2 63.2 
196. 0048.91 62254. 263.4 
197. [9 . 1] 63255. 2063.6 
197.9 49-4] 64|256.2163.9 
198. 9149-6] 65ʃ/252˙1ʃ64˙1( 
I99-9149-9] 66258. 11044 
208. 8 50. 1] 67[259«1104-6j| 
201. 8050. 31 68260. 0064.9 
202. 8050.6] 69261. 006 5.1 
203.850. 8] 70262. 0065. 3 


204.751. 1 2710262. 965.6 
205. 7]81.3J 720 263.965. 8 
206 47J51.51 73264. 966.1 
207. 6051.8] 740265. 966. 3 
208. 6152.0] 750266. 8066. 5 
209. 6052.31 76267. 8066. 8 
210. 5152.5] 77268. 867. o 
211. 5052.8] 78269. 767. 3 
212. 553.0 79270. 767. 5 
213.5053. 2] 380271.7 67.8 
214.4053. 5 2810272. 6068. o 
215.4 537 | $2 273.6 68.2 
216. 454.0 332746068. 5 
217.3054. 2] 84275. 6068.7 
218. 354.44 35/276. 569. o 
219. 5154-74 36/277. 5069.2 
220. 354.9] 87278. 569. 5 
221.2 552 88 279.4 69.7 
22202155-4] 89280. 4069.9 
223.2557 90 281.402. 


224.1559 291282. 3070 · 4 
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42040. 8010.2] O2| 99-0]24.7]} 621572 
43 41.7 190.4 03 99+ 9124+9 63 158. 2 
4442. 7J10. 66 04 100.9 •2 64115991 

25.4] 65]160.1 
44 .6111.7]} 06102. 825.7 66161. 
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52 50. 5 12.6 12 108.7 2721 72 166.941. 6 2251 56.1 92 283.3 70.7 
| $3\51+4|12.8] 13709. 6/3] 73]167-9]4149 226.1156.4] 931284. 3170-9 
542.413. 1] 14110. 67. 6 74168. 8042.1 227.0056. 66 94285. 371.1 
| 55|53+4413-"| 15]111-6127.8] 75|169.3142.3 228. 56.9 95/286 2171-4 
56054. 3113-6] 1612. (28.1 76170. 8042. 229.057. 1 96287. 271.6 
| 57155-31138] 17113. 8028.3 77[171+7142e8 230. 0[57. 44 g7|288.2}71.9 
5856, 34.0 1814.550286] 78172.743.1 230. 957.6] 98289. 1172.1 
59 57.214.319 715.8 28.8] 79732433 231.957.8] 99290. 172.4 
60 58. 214. 5 _120 116. 429. 180 174. 643.61 232-9]58.1 300 291. 172.6 
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TABEETIT. Difference of Latitude and | Departure for 15 Be 


1 l 


—äʒ —— ̃— — ̃— —— 
Diſt Lat.|Dep Diſt Lat. DepDin Lat. Dep [ Diſt] Lat, [Nep|Ditt | La-. | Dep 


| 
| 
| 


| —_—_—— - — 


OT,0Jc0.3] 61 58.915. 8 121]116.9]31.3] 1811174+3]46.8] 2410232. 862.4 
01.900. 5 620 59. 916.0] 22117.8 831.6] 82175.8 47.1] 42 233.762. 6 
o2. 90. 8] 63] 60.9163] 23 118.8 031.8] 33 176.847. 44 43234. 7 62.9 

61. 8016.6] 24|119.8|32.1] 34177.7 47.6] 4412357] 631 
04. 801.3] 65 62. 8016.8] 25|120.7132-4] $51178.7|47.9] 45 236.663.4 

63.717. 1] 26(121. 732.61 86179.7 48.1] 46237. 663.7 
06. 801. 8] 67] 64.7 17.3] 27|122-7]32-9} 87180. 648.4] 47 238.6063. 
07-7102.1] 68 65˙7(17.6J] 281123.6|33-1] 88181. 6048.7J] 48 239. 564.2 
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8.7 Joa. 3] 69 66.6117.9] 291124.6|33-4] 89|132.6]48.9] 49240. 564.4 
09-7192-6] 70] 67.6118.2] 301125.6133-6} 983.5492] 504.5647 
1119.60. 8 71 6846|18.4] 131/126. 5033.9 191|184.5|43.4] 2511242-4|65.0 
11. 6 69. 5118.6] 32]127.5]34+-2] 928.549. 7] 52024340652 
70. 5018.9] 33/(128.534·44 3786.449.9] 53244465. 5 

71.5192] 341129+4134-7] 491874502] $41245+3165-7 

72.419. 4] 35/730. 4034.9] 95188.4/50. 5 55246. 366. 0 

73-4119+7] 361131.4|35-2] 96189. 3 50.7] 56247 366.3 

74+4|19-9] 371132+3135+5] 97190. 351.0 57248. 266. 5 

75+3]20+2] 380133.3035•7[ 9819.2 51.2] 58249. 266.8 

76. 320.4] 3091343 036.0 99 192.2 51.51 59259. 267. 
77+3]20+7|_40[135-2 36-2] 200 |193.2|51.8] 600z51. 167.3 


| 
| 
| 


78. 221.0 1410136. 236. 5 2010194. 152.0 261252. 1 
79•221.2J 420137. 236.7]. 02195. 1523] 622531 
80. 221.51 43/138. 1037. 00 03196. 152. 51 63254 0 
81. 1021.7] 440139. 1037.34 04197. 0052.8] 64255. 0 
82. 122.0 45/140. 137.5] 05198. 0053. 1 65256. 0 
83. 1022.3] 46141. 0037-8] 06199. 053.3] 66256. 9 
84. [22.5 47/142. 0038.0] 7199.9 53.6 67257. 9 69.1 

$ 

8 


* ©& 


85. 022.8 48143. 0038.3] 08200. 953.8] 68258. 
86.00 23.0] 49[143-9133.6] 9201. 954.1 69 1259. 
86.c 23-3]__591144-9 338.8] 10[202.8|54.3] 70260. 
$7-9]23-6| 151][145.8[39.1] 211203. 354.6 271 [261.8 
$8.9]23.8] $2/146.8[39.3] 12|204+3|54.9] 72j262.7 
.$9.8]24.1] 5311478 39+6] 131205.7|55.1Þ 73 2 55 
90+3124.3] 54148739 ˙9] 14/206.7554J 74 1 70. 9 

6 

6 


91.802461 55/(149.7 40. 1 15207. 755.6 75265. 
92.724. 8] 560150. 740.44 16208. 655.9] 761266, 
93+7]25-1] 52J/1571.640 6f 17209. 6056. 1] 77267. | 
94+7125-4| $8[152+6140.9] 181210.6|56.4] 78268. 5 7149 
9562561 59153. 641.1] 19211. 556.7] 79269. 572.2 
96.6125.9 60154. 5 41.40 2212. 556-90 89% 270. 5072. 5 
97˙60 2611611555417 221|213.5|57.2| 2812714727 
98. 5026.4] 62156. 541.9] 22[214-4|57.5| 82 272.473. 
99+5[26+7] 63]157-4[42-2] 232175˙4(57% 7] 8$31273.4|73-2 
100. 526.9] 64]158.4142-4} 24|216.4|58.o| 84274. 3 73.5 
101427. 2] 650159 40(42.7][ 25/217.3 58.2] 85275.2073.8 
102. 427.44 66160. 343.0 26218. 358.51 86%276.2 74. 0 
103+4[27+7] 671161. 3143.2] 27]219-3|58.7] 87627274 3 
104. 3128.0] 680162. 343.5] 281220.2|59,o0f $8[273.2 74. 5 
105. 3028.2] 691163.2|43.7] 29221. 259.3] 89279. 174.8 
106. 228.5 720/164. 2 44-0] 30222. 259. 5] 00280 1175.6 
107 2028.7 171/165. 2 59 


| 
| 


| 44+ 3] 2311223+-1]59«8] 291/281. 175.3 
j108.2[29.0] 72166. 144.5] 32224. 160.0 92 282.0075. 6 
109. 1029.2] 731167<1144-8] 33225. 160.3] 93ʃ283. 075.8 
110. 129.51 74/168 45- oO 34226. 0060. 6 94284. 076. 1 
111.1298] 751169 0/45 · 31 35227. 060.8] 95284. 9 76.3 
112.0030. 0 76170. 045. 5 36228. 0061. 11 9 6285.76. 6 
113.0303] 77|171-0145.8] 37 228.9061. 31 97/286. 976.9 
114. [ 30. 5] 78 171.9461 331229.9]61.6] 980287. 877.1 

9114.9 30.8 791172. 9 46.3 39 230.9 61.9 90 288.8 77.4 

20115. 931.1189173. 9 46.61 240[231.8[62.1] 300289. 877. 6 
Dep. Lat. Diſt Dep. Lat. [Ditt | Dep. Lat. Piſt Pep. Lat. 
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Tax III. Difference of Latitude and Departure for 16 Pegrens 


IVC 
2 
* 


_ —— — 
— —̃ — wenn. Doo 


Din Lat. Dep] Vit, Lat. [Dep] Dutt | Lat. DepDiit Lat. Dep Dift Lat, 
1101. o 00.3 61 58.6 16.8 121 116 ·3 33-3 181 174 · O 49+9 241 231.6 
2019 00.61 6259.67.10 22|r17.3/33-6] 8274.9 50. 2] 420232. 
302. 9.8] 63 60. 667.4] 23118. 233.9] 8375.9 6.4] 43{233-6 
4003-8011] 64] 6r.5h17.63 24/1192 34.2] 84176. 850.7 442345 
504. 801.4] 65 625129] 2512510344] 85177-80510] 45/235˙5 
6005. 801.7 66] 63.48.20 260121134. 7] 86 178.851.3J 46/236.4 
7 —1•9 67] 64-4{18.5] 27j122.1]35-0] $7] 179+-7|51-5] 47 237.4 
8 02.24 6865.4 8.7] 28123. 0035 3] $8] 180.7 [51.8] 48{238.4 
919 02.5] 69 66. 319-0 29124. 0 35˙6 89 181.752.1J 49239. 

10 22.8 22 62313 30|124+9}35-5y 0 132.6 52.4 80240. 3 
| 03-O] 71 68.29.61 131, T2 5 oo 35.1] 191] 183.6[52.6} 251|241.2 
493+3] 72| 69+2119.3] 3z1126.6136-4| 92|134-5|52.9} 52ʃ242.2 
03.6] 73 70+2120.1] 33 127.836.7J 931185. 5 $3-21 531243 · 2 
93.9 74/71. 10.4] 34128. 8036.9 94186. 553 5] 54/2441 
04. 1] 7572-197 35|129+-$/37-2] 95|187.4|53.7]. 55/245˙1 
og. 4] 76 73. O. 9 360 139.7 37.5 96] 188.454. 56/246. 0 
04.7 7] 74-ORET. 2J 37|131+71j37» 971189. 354.31 57247. o 
05.0 78 75. 01. 5 380132. 6038.0 98190. 354.6 58248. 0 
05-2] 79] 73•9 2.8] 391133-6133.3] 99] 191-3154.8] 9248.9 
055 8| 76.9 22.0] 40|134.6(33.6] 200 192.2551 6012499 
05.8} SI| 77-9[22.3] 141135. 538.9 201] 193.2 [55.4] 261250. 9 
00.1 82 78.822.681 42136. 5 39.1] 02|194-1|55,79} 620251.8 
06.3] 83] 79.8 22.9 43|137-4\39-4} 03195. 155.9] 63|252.8 
06.6] 84 80.723. 1 4138.432704 196. 156.2] 6423.7 
06.9 85] 87.723. 4] 45 139.4 0. 0 05 197.056. 5] 65254. 7 
7. 2] 86 82.723. 7] 46/140. 3 40. 2] 05 198. 056.8] 66|255.7 
07.4] $7] 83.64.00 47141. 3 40. 5 07199. 057. o 67256. 6 
07.7] $8] 84.6024. 31 48 142.2 48.8] 0199.95). 3] 68257. 6 
8. o] 89 85. 524. 51 49 143.2 41.1] og|200. 57.6 69 258.5 
0. 3 90] 56.5 24-8] 8244.2 41.3] 10j201.8|57.9] 70/2595 
08.5] 97| 87.5[25-1] 151145. 141.60 2110202. 8 58. 2 271250. 5 
o8. 8] 92] 88.4[25-4] 52146. 1471.9] 12 203.8 58.4] 722614 
99.1] 93] 89.4[25-6] 53[147.1142-2] 13 204.758.7] 73ʃ262.4 
09-4] 94/90. 3259] 54/148. 0042.4] 14295. 759. 0 74263. 3 
99.6 95 91.326.2] 55/149.042.7[ 15206. 659. 3] 75/264. 3 
89.91 96 92.3 26.5 56 149.943 · O 16207. 6 59.5] 76 265.3 
10.2] 97| 93-2|26.7] $7|150,9{48+3] 217{208.6|59.8] 97|266.2 
10.5] 98] 94.27. 0 $58[151.9/43-5] 18209. 56. 1] 780267. 2 
10.7 99 95e2127-3] 59152.8 043.8] 19210. 560.44 79 268.2 
11.00.10 96. 107. 6 60 153-8144 1} 20[211-4|60 6} 80269. 1 
IT.3] 101] 97.1027 $| 161|154.7}44-4] 221]212.4 bo 9 "2811270.1 
11.61 O2| 98.0028. 1] 62|155.9144-6] 22[213.4|br.21 82271. 0 
11.9] 3 99. 0028.44 63/156. 744.9] 23|214-3|61.5] 830272. 0 
312. 1] O40. 028.7] 64/157. 645 2J 24|215-3]br.7] 84273. o 
12.44 5100. 928.9 650158. 6045 5} 25216. 3062.0] 85/2749 
12-7] 6101.99. 2] 66159. 545.7] 26|217.2|62.3] 86274. 
13.0 07j102.8[29.5] 67160. 546.0] 27218. 252.6] 87275. 
13-2] 8/103. 829.8] 68761. 546,3] 280219. 1062 8] $$]276.8 
13-5] 09104. 330.0 69162. 446.6] 29220. 1063.11 8927.8 
13-8] 10105. 7139.3] 70 163.4 46.9 30221. 163.4] 90278 779.9 
141 111 106.7 30. 6 171 164-4 721 231 222. 063˙7 291 27957 80. 2 
14-3] 12107. 6030.9 720165. 347.4] 32223. [63.9 920280. 680. ; 
14.6] 13/108. 6631.1] 73166. 347.733 223.962 93281. 6080.8 
14.9 14/109. 6031.44 74167. 248.0 34224. 964. 5] 94282. 6081. o 
15.2] 15/110. 531.7 75/168. 2 48.2] 35225.964 8] 95 283.5081. 3 
15.44 16/111. 532.0 76169. 248.5] 36 226.865. 0] 96284. 581.6 
15.7 712. 532.2] 77170. 148.8] 37 227.865 3] 97285. 581.9 
16.0] 180113.4 32.5] 78|171.1}49-r| 38228. 765.6] 980286.482.1 
16.3] 197144328] 79/772. 049 · 3] 39%/229.755.91 99287.482.4 
hoſ57-7116.5] 120[115+3133-1 180173. 0049-5240 230. 766. 1 300|288, 3082. 
Lat. [Diſt Dep. Lat. Diſt Dep. Lat. [Diit Pep. Lat. Diſt Dep.] Lat. 
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82 74.0053 · 2 
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5% ll 

. 9.51 
. 19.8 ; 
61. 8020. 1 
62.80 20.41 
63.720.714 
64.721. 
65. 6021.3 
70 66 6021.6 


67.5021. 9 
68. 5022.2 
69.422. 6 
20. 4229 
713 23.2 
723023. 5 
73˙2ʃ23· N 
74.2024. 1 
75+ 1124-4 
| 76+ 1124 +7 
7701250 
78,0125+3 
78.9 25.6 
79.9 26.0 
80. 8 26.3 
81.8 26. 6 
82.7 26. 9 
33.7127. 2 
84.627 · 5 
85. 627.8 


865281 
87. 528. 4 
$3.4/23.7 
89. 429 · O 

90.3029 · 4 

91+ 3129-7 

92.2830. 0 

93.230. 3 

94.1 30.6 

95 1 30.9 
g 96.1 31.2 
O21 920031. 5 
98. 0031.8 

99˙932˙4 
100. 8032.8 
71101. 8033.1 

102.7 334 ; 
IS3+7133+7 


Lat. 


115.1 
116.0 
I17.0 
II7s 

4 
119.8 
120.8 
121.7 
122.7 
123. 6 


124. 6 


12525 
126.5 


127.4 


| Dep 


37 · 4 
37+7 
38. C 
38.3 
33,6 
33.9 
39+2 
39+6 
39-9 
40.2 
40. 5 
40. 8 
41.1 
41.4 


I28.4 [41.7 


129.3 
130.3 
131.2 


132.2 


133e1 
134.1 


1135.0 


136.0 
136.9 
137+9 
133.8 
139.8 
140.7 
141 7 


1142.7 


143.6 
144.6 
145e5 
146. 5 


42.0 
42.3 
42.6 
43. 0 
(43:3 
43-6 
13 ˙9 
44.2 
44 5 
4448 
+5e1 
4.7 

7 
46. o 
£23 
46.7 
47. 0 
47+3 
47.6 


1424/47 · 9 
148.4 48.2 


149 ·3 
150.3 
151.2 
152.2 


113.1 


154.1 


48. c 
48.8 
49e1 
49-4 
49+7 
50.1 


155.00 50. 4 
156. 0 50.7 
156.9 51.01 


157.0 
158. 


51.3 
57.6 


, 159.8 51. 9 


160.7 52.2 
161 7 $2. & 


162. 6 
163.6 
164.5 


52•8 
531 
53-51 


165. 5 538 
166.4 54.1 


167.4544 


168.3 54.7 


169. 3055. 


170. 255.3 
171.2 5546 


Dep. 


Lat. [Diſt 
tor 72 Degrees. 


Tax III. Difference of Latitude and Departure for 19 Degrees. 


Lat, Dep] Diſt Lat. Dep Diſt Lat. | DepjDiRtj Lat.] Dep. 
57-7][19.9] 121|114-4|39+4| 18177. 1058.9 2410227.9½8. 5 | 
58. 620.2 221153397] 8272. 1059.3 420228. 78.8 
59 · A 2301163040. 0] $31173:0| 59-6} 43 (229.7791 [| 
60. 520. 8] 24|117.2|40+4] 84j174:0| 59.9] 441230+7 [79-4 [| 
61. 521.2] 25118. 240.7] 85/174.9 60. 2] 45/231. 69-8 
62.402 1.5] 25/779. 141.0 36/7175.9 60.6 46/232. 680. 1 
63. 341.8] 27120. 141.44 87/176. 860.9 470233. 589. 4 
64. 322.1 28|121.0]41.7] 8877.7 61.20 48234. 50.7 
65. 222.5] 29 122.0042. [ 8978.7 61.5 492354 81.1 1 
66.222. 8 30/122. 94. 3UL 90 179-6|61.9 _$0[236.4 236.4 81.4 | 
"67: 21231 131123. 942.71 191 180. 6 G22 251 2373 3 J 7 
68. 7023.44 32124. 8043.0 92(181.5 62.5] 52 238.3821 
69 of 3.8 331125-7]43+3] 931825628] 531239.2 [32.4 
70. 0 126, 7143-6 | 94 183.4|63.2] 54240. 1 82.7 
127. 61440] 95/7844 63.5] 55/247, 18f. o 
128.6443] 96/185. 363.8 56 242. 3.7 
130. 544.9] 98/½187.2 64.5] 58243.9 = 
131<4/45-3] 99|138.1164 3] 591244- 25 
132+4|45:6] 200 189. 165. 1 50 245 
T33+3 45-9 91 201[190-0105.4] 261 246, 8 — 
134.3 46.2 02191. 065. 8] 62 247.785. 3 
135.2466] 03/1979 66.1] 63248. 85.6 
136. 1046.9] oz . 66.44 64249. 6 866. o 
137. 147.2] 06193. 866.7 65280. 5 86.3 | 
1138.2|47-5| o6 2 67.1] 650251. 586.5 
139-0|47-9] 397% 4 67/252-4 [86-9 | 
139-9|43-2] o8[196.7167.-7] 68|253-4[37+3| 
140.948. 5] og[197.6168.1] 69|254.3|$7.6 | N 
142.04. 10]198+5]68-4| | 70/255-3]87:9 | 
142 8149-2] 211/199 5 687271 258.2 N. 
143.749 · 5] 12200. 469. 0 72257. 288.6 | 
144 · 7 49.8 13 201.4 69.4 ; 73 258.1 88.9 | 
145.650. 1 1402.3 69.7] 74259. $9.2 | S 
146. 6050. 5 15/03. 370.0 75250. 089.5 
147. 550. 8 16. 270.34 76260. 989.9 
148.4 51.1 175-270. 7 7726190. 2 
149.4 51.44 180206. 171.0 7862.8 5-5 | 
150. 351.8] 19/07 · 177.34 79263. 890. 8 
IST. 3152-1 20|298.0| Z. $01264-7 [92-2 | 
152.252.4221 208.9 72.0] 281 265.7 51.5 
153.2527] 22 2 72.3]. 820266. 60 —y ; 
I54.1|53-1] 23|210.8| 72-6} $3|267.6(92-1 | 
155.1534] 24|211-8|72-9] 34/268. 5 a} 
156.0|53-7 25/312+7173+3] Bs 269. 5192-5 
I56.g9f54-of 2 213. 73-6} 36270. 493.1 
7157. 9 54+4} 27j214+-6173-9] 371271. 31938 
158.8|54+-7] 28]215«6|\74-21 $81272.3193+8 | 
159.8[55.0] 29/216. 574.6] 8973.2 94.1 
160.7 $5*4 | 30 217+-5174+9] 901274+2 94-4 
161.7|557] 231]218.4|75-2] 291475. 14.7 8 - 
162.6156.0] 32[]219+3}75+5] 9276.15.21 
163.6|56.3] 33[220+3|75-9] 93j277.0195-4 | | 
164.556.) 34[223-2|76-2] 94127801957 | 
165.557. 0 3822.2 76.5 9578 996.1 | 
[199 + 7137 « 76|166.4j57-3] 361223+-1176-8; 96279. 405 96.4 i 
17110. 6038.1] 77|167-3]57-6] 37]224-1|77-2] 780. 86.7 
18|111.6j38.4]} 78168. 358.0] 38j225.0|77-5] 982817 — | | 
19 |112. 5138.7] 79] 169.3 58.3] 39j226.0|77«3] 99j282.7197-4 
113. 5139-1] 180[170-2|58.6] 2401226.9}78. 1] 300[283.6197- 2 | 
Dep. Lat. Pit Dep: |Lar. Bin [Dep. | L. B | Dep. f 
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Lat. | 


113.7 
114. 6 
115.6 
116.5 


118.4 
212˙3 
120. 3 
121. 2 
122.2 
123.1 
124. 0 
12 5. 0 
125. 

126.9 
127.8 
128.7 
129.7 
130.6 


[£22 
W& 


> 


\O 
+ + +  Þ > > Þ + 
> 4} 4 © Or run nw 
© uw DD OO ww BD tun = 


|: 


"I + Þ 
© O00 
d 
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Di" | Dep. Tat. 


Latitude and Departure for 20 Degrees. 


4 


240 


1198.2 


72.2] 


199.2 72. 5 


200. 272.8 


201. 173.2 
202. 073. 5 


203.0073. 9 


203-9174 2 


$1204. 
Ie | 
206.7 75-2 
207+7175+6 

208. 6 75.9 
210. 6076. 6 
211. | 


212. 


74.66 
74-9 


77-0 
77˙3 


213.3077 · 6 


2143 
215.2 
216.1 


— — 


217.1 


218.0 


219. o 
219. 

220. 

221.8 
222.7 
223.6 
224.6 
225.5 


2 


— 


Dep. 


78,0 
78.3] 
78.7 


79.0 
79+3 
7957 
80. o 
2 
9.7 
81.1 
$1.4 
$1.7 
$2.1 


Lat. 


— "I" 


for 70 Degrees. 


— 7 antes * nt ct 


I Diſt Lat. Dep Lat. Dep Lat. Diit 
1100. 9000. 44 61 56. 921.9 1210113. 0043 · 4 | 241 
i 2401. 900. 7] 62 57.922] 221113+9143+7 42 
300. 801. 1] 63 38. 8042.6 23/1149 43 
| 4 93.7 O01. 4 64 a 597 22.9 24 115.844 4 44 
5404.7 or. 8 65 50.7334 25 116.744. 8 45 
sos. 602.2] 66 61.6|23.7] 26|117+7]45+-2 46 
17 62. 5124.0] 27118. 6045 · 5 47 
18 63. 524.44 280119. 5459 48 
19 64.424. 7] 29 T20. 546. 2 49 
| 10 65. 325. 1 30/121. 446. - 50 
[T1 66. 325.4] 1310122. 3047. 2511234. 3 
| 12 67. 2025.8] 321123. 3047.3 522353 
13 68. 126.2] 33124. 247.7 5312362 
114 69.1026. 51 34125. 1048. o $4} 237-1 
1 25 70. [26.9 35/126. 1148.4 550238.1 
1611 70. 927.2] 36127. oa8.7 562390 
| 17 71.9127.6] 37|127«9]49-1 571 239-9 
| 1$ 72.8|28,0] 38|12$.9]49.5 58240. 9 
| 19 73.7 8.3] 39129. 849. 59241. 
20 24.787 45 30.2.2 [L . 50 242.7 
2 75.629 · O 141 131.7 50.5 201 72.0 261 243-7 
| 22 76. 5129-4} 42132. 6150.9] 4] 62244. 6 
23 77•59·7J[ 431133+5|S1-3 63]245-5 
24 78.430. 1] 44/134. 551.6 64246. 5 
25 79.330. 51 45]135+4152-0 . 65247 4 
| 26 o. 330. 8 46136. 3052.3 73.8] 66248. 3 
127 81.231.2] 47137. 3052.7 74.2] 67249. 3 
28 82. 131.5] 48138. 2053. © 74.51 68/0250. 2 
29 83-1131-9] 491391534 74.9] 692511 
0 84.003. 3. $0[140-1 8 I. eas. 
31 84. 913% +6] 151] 141. 0541 75-6] 2710263. 0 
32 88.3 33.0 52141.954· 5 76.0] 720253. 9 
33 86.8333] 53/142. 954.8 76.3] 73/284. 
34 $747133+7] $4]143+3155+2 0.7] 74j255-8 
35]: $8.7)34-0] $51144-7]55+6 77-1] 751256.7 
36 89 6134-4 56ſ145.755˙9 77-4] 76257.7 
37 90. 534.8] 57146. 6056. 3 77-8} 771258. 6 
38 91.535. 1] 58/147. 5086.6 78.1] 780259. 5 
39 92.435· 5] 59|148-5]57+0 5 791250. 5 
4 93+4|35-8]_60|149.4157-3 78.8] 8267.4 
41 94+ 3136-2| 1610150. 30577 79-2] 2810262. 
42 95+3136-6} 62[151.3)58.1 79-6] 821263. 3 
43 96-2136-9] 63|15242]53+4 79.9] 331264. 
44 97+1137+3] 64153. 1058.8 840265. 1 
45 98. 1037.6] 65154. 1591 80.6] 85265. 1 
4 99. 0038.0] 66155. 0595 81.0] 86/267. 0 
407 99.9383] 67]155-9159-9 $1.4] 8$7|267.9 
48 108. 938.7] 68156. 960. 2 $1.7] 38268. 
49 9 69 157. 8 60. 6 82.1 Vc; 58524 
89 102.2032425 158. 7100-9 82.44 gc[270.7 
51 103. 7139-8 171159761. 3 82.8] 29/271. 
52 I2 104. 640. 11 72160. 606 1. 6 $3.1] 921272. 6 
53 3 [105+ 5040.5] 73/161. 5062. 83.5] 921273-5 
54 14106. 540.9 74/162. 562.4 83.9] 941274. 5 
55 1510 . 441. 2] 75/763. 462.7 $4.2] 95275•4 
56 16108. 341.61 7 34.6] 96/276. 3 
57 171109. 341.91 77 84.9 71277. 3 
58 18110. 262.3] 78 85.3] 98278.2 
59 19 111.1042.61] 79 $85.7] 960279. 1 
6056. oz 1. 5 1200112. 143-1. 180 86.0] zoc|280:1 
Di [DeplLar. Biũ Pep. Lat. [Dif Dep. Lat. (Nil Nev 
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5 | uit: 
1 Li 7 ſbmſ Lar. |Dep Ditt | Lat. N 
00. 4 5. 9 12172. 45 3 181167. 8067.8 241 223. 5 96.3 2 
0s 7 | 22113. 1045.7J $2f162.368,2| 42\224-4| 90.7 2 
801.14 231140046. 1 83|x69.7]65.6] 43 (225.3 91. 0 2 
1.5 24\115.0/46,5} 84770, 6668.9 44226. 2 93.4 13 
601.9 251115-9146.8] 85171. 1693 45 227.2] 91.8 1 
02.2 26116-8047. 24 86417265 6.70 46 [228.1] 92.2 
5. oz. 6 277.8047. 6 87h73. %o. 1 47 29. 0 92.5 f 
03J»0 28j118.7|47.9} 8874. 370.4 48 229.9 92.9 | 
03 »4 2919.604831 8975-270. 8 49 [230-9 93 ˙3 2 
03-7 30 120. 48.7 90 776.2 241 1323 231.8 937 7 
pA. 1 1311214911 191[177-1j71.5 |] 251j232-7f 94 · o | 2 
04 · 5 32122-4494] 92 178. 0071.9 52 233.7 94-4 1 
94 ·9 33[123»3]49-3] 9378.92.31 3334.6 948 14 
OG +2 | .34 124-2 50.2 ö ye 179.8 72.7 54 239•5 952 ö 
55˙6 35125-2050. 6 95 80. 8073.0 35 236.4] 95+5 | 
25 4-9 %o 36 126. 150.9 96181. 773.41 56237. 4] 95.9 | 
72715. 86.4 37 127. 97 82.7738 5738.3 96.3 
1876. 76. 7 38412%-0j51.7] 98 183.674.258 239.2 96.60 0 
19117-9007. 1 39 128.9 51.1 99 184.5 7475 59 240. 1] 97. o | 
| 8-2. N 401129 -8 52.41 200[185.4 74.9] 60 241-1} 97-44} A 
211 79-5007. 9 141130. 752.8 201 186.475. 3 261 242.0 97.8 
2220-4082. 42131.753.2]J 02187. 75.7 62242. 9 98.1 
2321-308. 6 43132. 663-6] 388.276. 0 6343.9 98.5 
422-309 -O B44 77-9}31+5} 44f133-5153-9] 04 189.1j76-4 | 64 244.8 98.9 
=5 [23-2509 -4 | 85 78-8}31-8] 451134-4154-3] 0O5f190-1176.8] 652457993 
26 |24-2j99-7þ 86 79-7132-24 461135-4[54-7| 091.077. 2 | 66 246.6 99.6 
27{25-ofzo.r} B74 3.7326 4736.35. 1 0791.9 77-5} 7 4 · 6100. o 
286. cho. 5 88 81.6033. 48 37.255 44 o8[192-4j77.9 | 68 48. 5. oO. 4 
29 26.910. 9 89 82.503334 4938-2558 og [193-8 78.3} 69 249. 4/100. 8 
32-8 4.24. 90 83. 33+7 . 1325.2 | 10 1394-71787 2 50.3101. 1 
JF 257 1.6 91 84.434. 1 152f140.0j56.6| 27110195. 6 79.0 271 251.3101. 5 
32 29.7 12.0 | 92 | $503 34 + 5 52140. 9 56.9 12 196. 79.4 72252. 2101.9 
33 3062 4 931 86.2 34.8 53 ND 57 231 13 197.5 79.8 f 73 331 102.3 
T4 225 12.7 94 : 87.2 35.2 54 142. 577 14 198.4 80.2 74 254+7 102. 6 
25525131] 95 88. 135.6 5543.78.11 15199.3 080. 5 75 255. 00103. 
35 33.43.51 96 89. 06.0 56446 58.4 16200. 380.9 7625591134 
3714-3 13.91 974 89.96.34 57h45. 6058.8 7201. 281.3] 77256. 80g. 8 
38 35˙214.2 | 98 90. 936.7 58146. 559. 2] 18202. 181.7] 78[257.8[104.1 
39 5624.6 99 97.807. 1] 59½47- 459.6 19203. 1082.0 7958.771045 
go|37-1þ15-0f 300} '92-7137-5| 6c 148.459 ˙9 _20]204.0]82.4} $01259-61104+9 
43 38.oft5.44 101 93-6137.8 þ 161 221 82.8] 281260. 5105. 3 
g2t33$-91j15-7} O24 94. 6038.2 22 $3.2} 82261. 505. 6 
4339-90. 1 03 95.5038. 6 230206. [83.5 33262. 4/106. o 
44 40. 86. 5 04 96.439. 24207. 783.9 84 263.3106. 4 
4576.9 05 97-439 •3 251208. 6084.3 85 264.3106. 8 
4642.77. a2] 06 98.3397 261299. 584.7 386265. al 07. 1 
3 43.6 17.6 07 99. 40.1 27 210. 5 35.0 87 266, 1 107.5 
4> 44-5 138.0] os oO. 1040. 5 288211. 485.4] 88267. 0107.9 
4945.48. 4] 0901. 140. 8 29212. 3085.8] 39268. 0108.3 
50146. 4½18.7] 1002. 0041.2 30213. 3086.2 90 268.9108. 6 
pry Pres 19-1þ 111/102. 947.61 "232 (214-2/86.5 | 201 [269.81109.0 
52 48.295 12103. 342. 32 [215.186.992 270.7109. 4 
5349-1199 13/104. 8042.3 331216. 0087 3] 9371.70. 8 
3450. 0. 2] 14/1054. 7 34217. 0087.7 9472. 6110.1 
| $5{51-0j20-64 15/106. 643.1 351117-9]88.0]| 9573. 50110. 5 
6657.9 1.0 16107. 6043. 5 36218. 8088.4 9627450110. 9 
5752. 91.4 1708. 543.8 37 419.788.8 5775417. 
5853-8 11.7 18 109. 4044 · 2 38 420. 7892 938 76.3111. 5 
59 $4.7 22.1 19 110. 344. 6 39 221. 6 89.5 99 277.2 112.o 3 
bo! 55+ 6122.5} 12071. 3j45-0 240 fà22. 589.9 300 78. a 112.4 
Bit DepiCar: Bd Bep. Har. Bi Dep. Lat. Bi Rep. Lat. 
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173.20 1 


115. "1148.8 
1116.0 
716.9049 6 
J117.8 
118.7 
1190.7 


120. 6051.2 
121. 51. 6 
122.452. 0 
123.3 
124.3527 
I25.2153-1: 
126. 1153+5 
127.0 $3*9: 
127.9 54 ·3 
4 
429.8055 1 
130.7 
131. 6155.9, 
132. 656. 31 
133.856.) 
134457 · 
135. 3057 4. 
817136. 257. 8 
137. 258.2 

138.10. 


139+ © 
139+9 $9 + 4 


8159. 8 


441. 8060. 2 
142.760. 6 
61143+6 60. 9 
144 5061.3 
145˙4 
1464621 
14230625 20 
1148.2 62.9 9 

1149-103. 3 
150. 063.7 
151.0064. 1 
251.964. 5 
152.8064. 9 
153˙765˙2 
[154.6 
1155+6 
156.5 
1874-5 
1588. 3067. 2 
159•2 


1168. 5 
11694 


64180. 4 
181.3 
1182. 30 


55.5 
1287.8 
189.6 


193+ 3| 
1194-2|82-4 


59-0 0 


1 196.1 


61.7 phy 


65.6 
66 O 
66.4 


67.6 
163.0 
63.41 
162.0068. 8 
162.969. 2 
163. 8069.5 
8 168.7070. 
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Dig Lat. Dep |Dift| La . Dep Diſt | Lat. [Dep |DiR| Lat. Dep Diſt | Lat. 

100. 900. 4 61 55.7124+8| 121 110. 5/492] 181165. 33.6 241220. 20 98.0 
00,8 62 56. 2522 22 111.449 · 6 82 166.3 74. o 42 221. 1 98.4 
92. 701.2 63} 57-625. 6 23 (112.450. 00 383167. 274.4] 43 (222-00 98.8 

43. 701. 6 64 58. 526.0 24113-3504 84 | 168. 1174.8] 44 1 99.2 

$/04-6/02.0] 65 59-4/26.4| 25 (114.2 50.80 35 169. 075 · 2 45 223.88 99.6 

605. 5%. 4] 66 50. 326.80 25115½1/51.2] $6 169.975. 6] 46224. 7100. 0 
06. 40. 8 67] 61.227. 2 27116. 0051.7] 87 n=; of 76.1] 47|z25.6jroces|f 
7. 3033] 68 62. 122.7] 28 176.952. 1 $88|171.7]76.5] 48226. 5 100. 9 

908. 203.7] 69 63. 008.1 291178525] 89172. 776.9 4927.501013 
09-104. 1 70 63.9028. 5 30 118.8 52.9] 9/273. 6E7- 31 528.4101. 
100/04. 5 71 64-9 28.9 131 119.7 £3+J 191 174.5 77.7 251 229.3 102.1 
11.0/04.9 | 72] 65. 8029-3] 32120. 6053.7] 92175408. 1] 52230. 2102. 5 

531 73 66. 729-7] 33 121.5541] 931176. 378. 5 53 231.10102.9 
12. 8056.7 74 67.6039. 1 34122. 454 5 94|177+2178+9] 5432. 00103. 3 
13. 06. 1 75 68. 530.5 35 [123.3549 951178. 179.3] 55 32.9103. 
14. 606. 5 76 69.430. 9 36124. 25531 96179. 0079 ·7 56233.9 104. 1 
15. 506.9 77 70. 331.3] 37 [1252115567 97180. 080. 11 57 234.8104. 5 
16.407. 30 78 71.3)31-7] 38 126. 156. 1 98180. 980 5] 58235. 7104.9 
12.4% · 7 79] 72.232. 1] 39127. 0056. 5 99181. 880.9 59236. 60105. 3 
8. 38-1 80 73.1j32-5] 40127. 956.9 200 182.78 1.31 50237. 5105.7 
19. 28. 5 81 74.032. 9 141 128.8057. 3 251183. 6081.7 267 8.41661 
20. 108.9] 82 74-9133-3] 42 129.757. 8] 02184. 582.2] 62 39. 30106. 6 
21. 09. 4 83 75. 833.8] 43130. 658.2 03185. 482.6 63 240. 310. o 
21.909. 8] 84 76.7 4-2] 44131. 558.6 4186.4 83.0] 64 241.210. 4 
22.810, 2 V5} 77-6134-6] 45/732. 559· 0 05187. 383.4] 6542. 1107.8 
23.8010. 6] 86 78.6}35-0| 46 133•459·4 06188. 283.8] 66243. 00108. 2 
25.611. 4] 88 80. 435-8] 48 135. 260.2 08190. 084. 66 68 244. 109. o 
26. 5 11.8 89 81.3 36.2 49 136.1 60. 6 o9 190.9 85. 0 69 245.7 109.4 
3927-40122 90 82.236. 6] 50137. 0061.0 10191. 8085.44 70245. 6 tog. 8 
312.6 91 83.1037. o 151 137.9 61.4 "211 192.7 85 81271247. 60110. 2 

3229.2 13.0 92 84. 0037-44 520138.9 61.8] 12193. 786.2] 72 248. 5110.6 

3330. 113.4] 93 85. 037.8] 53 139.8062. 2 13194. 6086. 60 73 249-4111. 0 

331.1138 94 5-4 38.2] 54|140-7j62.6] 14|195.5]87.,0] 7450. 3111.4 

1532.04. 2] 95 $6.8133.6] 55141. 663.0 15|196.4|87.4] 7551.2 111.8 

3632.94.66 96 87.739.0 56142. 5063.44 1619. 387.8 7652.710112. 2 

37133+E]15+0] 97 88.6394] 57743 -·4063.9 17|198.21388.3] 77253. 0112.7 

3834215. 5] 98 39.5399] 58144. 364.30 18199. 1088.7] 78 254.0113. 1 

39 35.6 15.9 99 90. 440.3 59 145.2 64.7 19 200.1 QeI 79 254-9 113.5 

40/36. 5116.3} 100 91.440. 7] 60146. 265. 1 20/201. 0089. 5] 80 255-8] 113.9 

4037.5016.7 101 94. 37.1 1610147. 165. 5 2210201. 9089.9 2811256.71114.3} 

2438.47.10 02] 93. 261. 5 62148. 065. 9 22202. 80. 31 8237.601147 

4339-317. 5] 03] 94. 161.9] 63 148.966. 34 23203. 70.7] 83258. 50115.1 

A- 217.9 04 95. 4 z. 3] 64/149. 8 66.7] 24204. 691.1] 84259 4/ 115.5 

49041 218.3 0595-927] 65150. 767. 1 25205. 591. 51 85/280. 3115.9 

46142 c/1$.7] 06 96.843. 10 66151. 667. 5] 26206. 51.9] 86[261.3|116.3 

47429191] 07] 97.743. 5] 67152. 6667.9 27207. 42.3] 87262. 2116.7 

48043-8019. 5 08 98.7143-9} 68153. 5068.3 28 208. 3092.7 88263. 1117.1 

4944.801999 99.644 · 3 69154. 468.7] 29209. 293.1] 89 264.0117. 5 

eee 

54. 620. 7] 1116201. 445 - 1] 1717156. 2069. 5l 231211. 093.9 2910265. 8118.3 

$2147. 5j21-1] 12102. 345.6 72157. 10.0 32 z11. 92 266.7118. 8 

5248.4 21.6 13103. 246.0 73 158.000. 44 33212. 931267-7[119.2 

54/49 3122.0] 14/104. 146.4] 74|158.9170.8] 341213.8 94268. 60119. 6 

55 50. 222.44 15 265 Fe ihe 75 189.502 35 [214-7 95 259. 5120. o 

5651. az. 8 16106. 7. 2 76160. 871.6] 36215 6096 96270. 44120. 4 

57/52. 123.2 17106. 947. 60 77161. 7% 2.00 37 [216.5 97271. 3120. 8 

58053. 0 3.66 18 ff. 848.0] 78 162.672.444 38 217.406. 98 0272.201212 

5953.9 4-0 19108. 78.4] 29163. 572.8] 39218. 397.2] 99273. 1121.6 

5054. 84. 4 120 109.6145.8 130 [164.4[73+2| 240|219-2[97 . 6 300 274.212. 

Diſt Dep Lat. Diſt Dep. Lat. Diſt Dep. Lat. Diſt Dep. Diſt Dep.] Lat. 


% 


TABLE III. Difference of Latitude and Departure for 25 Degrees. . 
D Depf Din Lat. Dep Dit] Lat. Dep. Diſt Lat. Dep. : 
a» 25.$] 121[109+7|51.1] 1311164.6] 76.5] 241 218.4101. 8 | 
2 26.21 220110. 6051.6] $2]164.9] 76.9] 421219. 3j102+ 3 
3 26.6} 230111. 552.0 83]165.9] 77-3] 43[220+-2[102.7 
4 27.0] 240112. 452.4] 34/165. 80 77.8] 44[221-1[103.1 
5 27.5 251113+3]52-85 35/1677 78.2] 45222. 00(103. 5 
6 27-9] 26011420532] 86 168.6] 78.6} 46222. 9/104. 0 
7 28.3] 27]115-1153-7] 37/169. 50 79-0] 42 ½ 223.2104 4 
8 28.7] 28[116.0]54.1] 88[170.4| 79:4] 4824. 80104. 8 
9 29.2] 291169545] S9]171,3] 79-9] 4922570105. 2 
10 29.6] 30[117-$]54-9]| 9011722 80.389 226. 6106.7 
11 3 JC 132]118.7]55.4| 1910773. 1 $0.7] 2510227 50106•1 
12 30.4] 321119+6|55-8] 92774. $1.7] 521228.4/106. 5 
13 20.38] 330129. 556.2] 93/774. $1.6] 5322930106. 9 
14 31.3] 34/121. 4056.6] 94/1758 82.0 54/230. 2107. 3 
15 31.7 351122+4|57-1} 95 176.7 $2.4] 55231.1 
16 32-1] 301123+3]57+5 960177. 60 $2.8] 561]232.0 
I7 32.5 371124+2]57-9] 97]178.5] 83.3] 57 e 
18 33. 38(125˙ 1583] 981179.4] 83.7] 3833. 
19 133-4] 39 126. 0058.7 99/180. 4] 84. 1 59 
0 3.8] 40j326-9]59-2| 2001131. 30 84.5 — OP 235. 6010. 
21 73.4 L21472. 859 6 2010182. 20 84 9] 261236. 50110. 
232 74.334.711 2183. 1 $5.4] 620237. 5[1 10.7 
23 75˙235•1 03184. 0] 85.8] 630238. 
24 76.1035 5 04 _y $6.2] 64 
wy 77+0]35o9 05185. 8 $6.6] 65 
26 | =: 0186.7] 87.1] 66 
2 936. 071187. 60 $7.5] 674242 
2 79.8037. 2 od 188. 5 $7.9] 68242. 
29 80. 737. 6 9189.4 88.3] 69243. 
3 81.6038 © 101190. 3] 88.7] 70244. 7114.1 
31 82. 5 38.5 211 191.2 $9.2 271 245 +6 114.5 
32 83.438. 9 12192 1] $9.6} 720246. 5 114.9 
33 $4. 31393 131193. 0 go.of 73447. 115.4 
34 85.2039.7 144193.9 90.41 74 6 
3531.7 86. 140. 1 5 15194. 90.9 751249+-2j116.2 
36032. 6015. $7.0140.6| 56 16195•8] 91.3 761250- 116.6 
37133. 41.0 57/742. 366. 31 2196.7 91.7] 771251 
3834.48. 1 41.44 58/743.266.8 181976 92.1] 78252. 
39135+-3j16.5 $9.7j41.8] 591144. 17.2] 79]198.5} 92 5} 79282. 
_4<136 g0-6[42.3] 6o[245+0167.6] 2©1199+4| 93.0 80/253. 
41 915/427] 161 145968. 22311299. 3] 93-4 281 
42 92.443. 1 62 146.8068. 5] 220201. 2 93.8 82 | 
43 39» 93+3 43+5 63 347 +7 68.9 231202.1 94.2 $3 256. |; 
44039. 94+3[44+2] 64/148. 69. 3 24/203. 0 94-7 84257. | 
45140» 95-2144-4| 65/149. 5,669.7] 25/203. 95. 1 85/58. 3120. 4 6 
46041.7J19.4 95.104. 66150. 4%. 2] 26204. 80 95.5] 86/259 .2½20.9 ö 
47142. 6019.9 97. [46.24 67/151 4/70. 60. 271]205+7] 95.9 87260. 1 121.3 | 
. 97.9/45.6] 68152. 371.0 28/206. 60 96.4} 3861.012717 ö 
4944. 98.8045. 1 69 153.2714] 25]207+5] 96.8} 8961.9 aa. 1 | 
_$0[45.3 99-7146«5] ze. 1171.8} 3608.40 97.2} 99125281122. 6 
$51146.2 160. 66.9 777 155.0723 23102594 97.64 291 263.7 
124-01. 5 Fig T21155.0j72.7] 3-[210.3] g$.c} 92 
1311024147 3] 73 156 $173.14 37/211. 98.5] 93 
54148. 140103. 3143.2] 74/157 773-5] 3<1212+1] 98.9 g4|266-5j124.2 
58049. 15/104. 248.6 75]153»6]73.04 351213-0] 99.34 9g5[267-41124.7 
5650. 16105. 149. 0] 76/159. 54-4] 3613.9 99 74 96ſ½268. 3125.1 
5751.7 17/06, [49.44 77769. 4/4. 8] 324.800. 2 269.212 5.5 
58 180106. 9049.9] 781161, 317 5-2 1? [215.7]100,6 I 
19107. 850. 31 79[162.2175.6] 3' 216. 6er. o 
601 54.4 1200108. 8050. 7 180163. 1176.1] 2400217. 5101.4 
: — ers — — 
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TasLE III. Difference of Latitude and Departure for 26 Degrees 
DiltLat.|Dep Diſi Lat. |Dep] Biſtſ Lat. [Dep Diſt] Lat. Dep. Dift| Lat. | Dep, 
1 00.4 61 54+8 26.7 12101088 587 | 7811162. 79· 4 247 46.670 .7 
2. 860-9 62), 58.676 22109735] 8263.6 79.8} 4202175 © 
02.7 01.3 63 50.0027. 23 110. 6 53+9 83 164.5 80. 2 43 218.4 106. 5 
3601.8] 64 575/81] 2411. 5054.4] 840165. 80.7 44/219. 3107. 
04: 5%. 2] 65 58.48. 5] 251112-4/54.8] 851166.3] 81.1 45/220. 2 10%. 4 
5.42.6 66 593 28.9] 260113. 2055.2J 36767. 2 81.5 46/221. 110%. 8 
06. 303. 1 67] 60. 229 4} 271114-1|55.7]. 387/168. 1 $2.0 47222. 00108. 
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39 120-4169. 5 172.3 99-5 | 59 224.30129., 
40 tz1. 2 0. o 200 173˙2 100.0 60225. 2130. o 
1410122. 170 5 201/174. 10100. 5} 261 226.0 130.5 
421123. 0071.0 174.9101. 6 62 226.9131. 0 
43123. 8071.5 17580701. 5] 3/2228. 5 
44124. 772. 0 176.7102. 0 64228. 6132.0 
e eee 
26. „O . . a . „90 
| 48[128,2[74+-of 180. 1204 ol. 682321134. 
181.004. 5] 69233˙ 0134.5 ol 
181.91105.0]_ 701233-8$135. off 
211[132+7|[105.5f 271 234-7/135<5 
183. 6106.0 72238-6380 
184. 5 106.5 73 236.4136. 5 
185. 3107. 0 742373137. 
186.2 107. [ 75 238.2 I37+5 
187. 1 106.6] 75239. 0138.8 
187. 9108.51 772399138. 5 
188. 109. 0 78240. 7139. o 
189.7 109.5] 792416139. 
190.5|110.0f 80242 50140. o 
221191. 4/710. 5 2810243. 3 140 5 
192.3111. 0 82 244. 2 141.0 
[193-2|r11.5} $89|245-1/247.5 
194. Of112.0f $4|245+9}142.0 
194 9112.5] 8524680742. 5 
195.7 113.0 862477143. o 
196.6|123.5] 87248.5/ 43.5 
1974 114.0 88 | 249 4þ 144 0 
'29 bean. TI4.5 89 c. e. 
0 1222 2 115.0 90 1 145.0 
231 200.0 115.51 291/252. 00145. 5 
200 9 116.0} 921252-9}146.0 
201 ,5|I16.5} 932537146. 5 
202.6117. 0] 94 254.6747 · 
203.50117.5J 95[255» 501475 
204. 4118. 96/256. 30148. 
205.2 118.5 972572148. 50 
206, 1119.0 980258. 1149. o 
207. 0119.5 99 258.9149. 5 
240207. 8 120. 0 300 259-8 150.0 
— — 1 1 — 
Dep. Lat. == Lat. | Nu Dep.] Lat. 


o 


T ABLE III. Difference of Latitude and Departure for 31 Degrees. 


Diſt | Lat.] Dep [Diſt] Lat. Dep: I Diſiſ Lat. 


oo. 9-5 610 652.331.4121 103.762. 3 1811551] 93.2 2410206. 5124-1 
2 01.7 01.0 62 53˙C 131.9 22 104. 6 62.8 82 156.0 937 421207. | 
3002. 6001.5] 63] 54-0132-4| 231195-4 63-3] 83/156.8 94.2] 43j208.3j125-1 | 
. 41903+4102-1] 64 54+3{j33-6] 24j100,3}03-9} 84/7577 94.8] 44/209. 1125-61 
5104.32.66 bg} 55+7133+S] 253707+7 64+4] 881585953] 45]210+01126-21' 
| 6. 05e110Je1| 66 56. 634.0 26j108.0164.9] $£1159+4 95+34 460210. 8126.7 

5+106.0103.6] 69] 57.434. 5] 27/108. 8065.4] 87116043} 26.3 47211.7J127.2 
306.904. 1] 68] 38.3350 28109. 7165-9] 88161. 96. | | 
910%. 74.6] 69 59+1135-5] 29 110. 6166.4] 85116240} 97.3] 49j213+4{128.2| 
10108.6J05.2] 90 60. 0036.1 301114 67.0] 90 162.8} 97.9] 50 14.307128. 8 
1159-457 71] 60 836.6 1310112. 3 67-5 191116347] 98-4] 251/215.1]129.27] 
1210. 306.2] 72] 61.7137-1] 32J113-1 63.0] 92164. 5 98.9] .52|216.0j129.8þ 


Dep. Difi Lat. [Dep Diſt Lat. 


— 1 wn 


13111. 1006.7] 73] 62 6137-6] 331214+0 63.5] 931165-4| 99.4] $53j216-3 130.3 | 
14] 12.0J07-2] 74] 63:4|38-1] 34 114, 8]69.0] 45j166.3 99-9] $4[217+7 130.8 
15 12.9% 7 75] 64+3133-6] 35115-71695] 951267+1|100-4} $51215-51131-31 
1613.7 [08.2] 76] 65:1139-1] 36 116,6]70.0] g6j162-0/100:9] 5612194 131.8 
1714. 608.8] 77] 66.0397 371117+4 70.6] 97.168.801. 51 572.2 132-4} 
18]15.4]09+-3] 73] 66.8% 2] 38 118.3071. 1] 98169/7102. 0 531221. 132+9 | 
' 19] 16.39. 8] 79] 67.240 · 7 39119. 171.6] 99/70. 5102.5] 591222111334 
47. 2 


2017. 110. 3] 80 68.6 


21 TF. 15-BI $1] 6944 
22 18.9 11.3 32 70.3 
23 19.7 11.81 33 71.1 
2420. 612.4] 84 72. 
25121.4j12-9] $5] 7248 
26{22.3113-4| 86] 73.7 
27123.1413-9] $7] 74.6 
28]24.0114-4|, 33] 75.4 
29124-9]14-94 $9] 76.3 
30125-7115:41_99) 7721 
31126.6{16.0| 93} 78.0 
32[27-4|16.5| 92] 78.8 
33128. 3]17+0] 93] 79+7 
34 29.1 I7+5 94 80. 6 
35130. 018.0 95} $1.4 


400120 0072. 1] 2000171. 4103.0 6022. 8133-9 
120. 872.6] 20172. 3103, 51 2631/2237} | 
4201217731] 02j173+1j104.0] 02j224+51134-9} 
431122. 6073.6 03174. 00104. 5] 63j225-4{135 4| 
44(123+4{74-2] 04174-8105. b 64z26. 2136. 0 
124.374. 7 0575. 7105.6 6527. 1236.5 
125.175. 2] 060/176. 5106. 1 66228. 00137. 
474126.0175.7] 0777. 4106 6] 67ʃ228. 8137. 5 
480 126.876. 2] 08/178. 3 10%. 1 680229. 7138.0 
491127.776.7 ee 691230. 5138.5 
500128. 6077. 31 18180. 0108. 2] 70j231-4[139-3 
_ 1511129.4{[77+8] 21180. 8108.7] 271/232. 2739.5 
130. 378.3] 1281.7 109. 21 72ʃz33·1140.-1 
531131. 1078.8] 13182. [109.7] 7334. 14-5 
54132. 0079 · 34 14j133-4[110.24 74 2348 141. 1 
5501328079 ·8[ 151134+3]110.7} 78 235• 7141.6 
3630. 918.5] 96] 82.3 133.780. 3] 16185. 1111.2 7636. 5 142.11 
37 31.7 191 97 $3.1 134.5 80. 9 17 136.0; 111.8 | 77 237. 4 I42+ 7 
38 32.619.6 98] 84.0050. 5] 58[135-4|$1,4] 181156.81112. 3} 781235.21143-2] 
39133-4|20+1] 99] 384.8551 of 59}136.-3 81.9] 291137+7 112,80 791239» 14143+7 
4034.3 20.6 © $0Q $5.7 51 5} 60 T3J7»1 82.4 200188. 5 1133 801240. 0144. 2 
41035 1 21.1] 101 75.6 52 0 161]138.01$2.9] 2211189.4{113.8] 2811240. $1437] 
42136,0121-6] 02] $7.4|52+5] 621138.81$3-4} 221190-3]114+3] $21241-71145:2| 
434 36-9 22.1] 03 88.2[53-0] 631139+7133-9]  23}191+11114.54 | 821242»51145-7Þ 
4437.9 22-60 04] 39.53.68] 64/40 5[84˙5[ 241192-01115444 844243-4/146- 3} 
45 38. 6 23.2 051 90.0 54.1. 65 141.4 $5.0 25 192.8 115.91 85244 · 2 146.8 a 
464 39-4123+7 06 90. 854.6 661142.3 85.51 26ʃ193.7J 116.44 868451 147-3 { 
4740. 3124-2] 07] 91.755. 1] 67j143-21]386.0] 27j194-51116.9} 871246.0[147.3] 
4814111247] 08] 92.6556 681144.0136 5 281195-4j117-4] $81246. 81148. 3} 
11 49]42.01]25 2] 0 93+4 56.1] 691144.8]37.0] 291190-3{117.9 | $51247+71145.3 i. 
18242. 3.80 10 94-3156-7]__791145- 7137-6] 301197: 118-5 _ 901248 51149-4Þ 
" $1143-7126.3] 111] 95.1057. 2 1711146. 5188. 1] 2319800119. 2911249411498 | 
5244626. 12] 96.0057 7] 7201474088. 6] 32J(198. 8119.5 92 255.2150. 4 
5345.4] 27.3] 23] 96.8058.2J 73](148.3 89.1] 33997120. 0 93|251+1{150-9 
5446. 327.8 14] 97+715357] 741149-1 $9.6] 340. 5120. 5 94/252.ʃ151.4 
5547. 1028.2] 215} 98.6592] 75/150. 0%. 1] 38/201. 421.0 9552.801571. 9 
1 $56148.0128.8] 16 99+-4[59+7] 7 150. 890.6] 36|202.3|121, 5} 5g6{253.7[152.4 
H 57148.38]29.4] 17 100: 9-4 771151-7]91-2] 37203. 1122.1] g71254 553-0 
53849. 729.9] 180101. 1060. 780152.591.7J 38/204. 0122.6 9802 55˙4 153+5 
59 59.630. 4] 15] 102.0161. 7915342. 2] 39/204. 8123.1 95 56,2154. 
_bo 84.430.920 102. 8161-8} 189154. 3192-74 240/205-71123-6} 30 57-1845 
Dif | Dep] Lat. Diſt] Dep. Lat. Dit Dep. |Lat. Dil Dep.] Lat, | NillDep. I Lat. 
for 59 Degrees. | 
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FAIR III. Difference of Latitude and Departure for 32 Degrees. 


Ee Se ena —— — 


Diſt] Lat. [Dep]Diſt| Lat. Dep Diſt | Lat. | Dep. Diſt! 
51.732. 3] 1210102. 664. 1 1311153+5| 95-9] 241. 
52.6032 •914 $2 154.4 96.5] 42 
$3+4133+4 155+2| 97-0] 43]: 
$4+ 3133-9 156.0] 97-5] 44 
$5+2134+5 156.9] 93.1] 45 
56.0035 · o 157.7 98.6} 46 
56.8 355 158.6 99.1 47 
$7+713%-0 159-4] 99-5] 48 
58.5036. 6 160. 3100. 2] 49 
89.4037. 1 161. 1[t00. 7 _50 
60. 237. 6 162.0[101.2| 251 
61.11338.2 162.8 101.8] 52 
61.9}38.7 163.7|102-3] $3 
62.8039. 2 94/164. 502.8] 54 
63.6039. 95|165-4[193-4] 3 
64.440. 3 96166. 2103.9 5 

5. 3140-8 97 [167-11104.4] 57 
66. 141. 3 98 — * 104.9] 58 
607. oſa 1.9 99 168.806. 51 59 
67. 842.4 74-21 200 169.6 106.0] 60 
68.742. 9 74.7 201170. 406. 5] 261 
69.5 43.5 271.3107. 1 62 
70. 444. o o3 72. 1107.6 63 
71.2044. 5 04173. 0 h¹o8. 1 64 
72.1645.1 5173.8 108.7] 65 
72.945. 6 06174. 709. 2] 66 
73+-8146-1 07175-5109. 7 67 
74.646. 6 8176. 610.2] 68 
75•-4½7.2 09 177 · 210.8] 69 
75.347. 7 101178. 1111.31 70 
77.248. 2 2110178.9 111.81 271 
78.0148:8 12|179-$1112.4} 72 
78.9049 · 3 13180. 512.9 73 
79+7149+ 14\181.4|113-4| 74 
39. 650.4 150182. 3114-0 75 
31.450. 9 161183.2 114.5 76 
82.351.4 171184. 0118-01 77 
83.1051. 9 18 1184.9 15. 5 78 
84.0052. 5 191185. 716.1] 79 
84.8153. o _20 r386.6]1116.6} $5 
$5.6j53+5 2211137.4|117«1] 281 
$6. 5054.1 22188.3 117.7] 82 
87.3546 23|189.1]113.2] $3 
$8.2155-1 24 190.0118. 7 
$9. 0155-7 '25|190+-8]119. 3] - 
89.956. 2 261191-6j119,8 
90.7156. 271192. 5120. 43 
91.6 572 28 193 ·•3 120. 8 
92.4578 29194. 2721.4 
93+e2153.3 39|195-0[121.9] 90 
94-1 58.8 231 195.9 122.4 291 

95.089. 4 32 196.7123. 
95-8159» 331197611235 
96. 7160. 34|193-41124.0 
97.5061. o 351199. 31246 
98.461. 5 36 20. 1125. 1 
17] 99.262. o 3701. 0125.6] g7|251-9 
18000. 1062. 5 38 |201-$[126.1] 98252.7 
19100. 963. 1 39202. 7136.7 99253·6 
1200101. 8063. 6 2401203 - 5[137-21 300 154.4 

DialDep. \Lar. Bin De Pin |iDep. Lat. Bit Dep. Lat 

for 58 Hegrees. 


— —— 


E 


S 


EA 118.0141. 
109. 5 251 18.9 9 142.1 1 
4110.5] 62ʃ219.7 142.7 
110. 6 63 220. 6 143.2 
111.1] 6421.417438 
1111.6] 65ʃ222.2143.3 
[112 2 go 223+ 11144+9 | 
112.7 7 


7 123.9145 4 
172.3 68 224.7146. 0 
113. 69 22.6146. 5 


25.8081. 14.44 70 25.4421 
126. 6 114 9 'L 


** 271 227» 31147 + 147-6f 

127.5 1155] 7228.18. 7 

128.3 116.0] 73|228.9|148.7] 

129.1 176.5 74 29.8 149.2 

130. 117. 1 75230. 649. 8 

130. 8 ö 117.6 7 231. 5 150.3 

131.7 2.00118.2J 7732.3 150.9 

132.5 118.7] 78233. 1/1 4 

133-3 119. 234. 0151.9 

© 124.2 119. 12 34-8 | 
41 35.0 31120. 4 281 235.6 [153.0 | 
42 2135.9 2120.9] 32/236. 5153.6 
43 136.7 121-4] $31237-3|154-1 
44 137. 508 122.0 8438.24.71 
1138.4 122.51 85/239.0185.2 
[ 139.2 123.1 $6 2398 I 5.8 N 
57140. o 1123-6] 272457 13 | 


6. F 
| 124.24 $$]241.5 30136. 
114172 92. 20192,6124.7 89 242. 4157.4 


14.6 | 
9 142 6 92. 6 36 119249 I25oJ% 90 243-2 1 
{ 


2 


7 [143-4/93-2] 233193: 7]125-B 291 244-0 
144 2173-7 32[194-+6[126. 3]-* 92[244-9|159- 
; 145. 119+» 33]195+4 126,9 e 93 fo 7 
7411459194» 8]. 34 196.2 147.44 94|24 
5146.8 5,3J 35 1971 127, 2305 07-4 4 
614.658] 36197 9128.5 | 
148.464 371198+7]t2gox] 97 1249-1 
149-3\96,9]. 380199. 629.5]  g$[249.9] 
150.1975 39 200. 4130.2 a5 250.711 
150-9/98.0} 24c 201. 2287 28 k 
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for 56 Degrees. | 


24a HI. Difference of Latitude and Departure for 35 Degrees, . 


7 — —,,x.. — 4 

Dift | Lat. Dep Diſi Lat. Dep Diſt Lat. Dep. Diſt Lat. Dep. Dit Lat. | De | 5 

1100. 300. 6 99.1 69.4] 181/148. 2103. 8] 241]197+4[133-2\} 

| 2101. 601. 1 99.9 70.0] 82149. 1104. 44 420198. 2138.8 $ 

3102. 501.7 100. 7 70.5] 33/149.9 05.00 43ʃ199 0139.40 

4103. 302. 3 101. 60 91.1] 84h 50. 7105.5 4401998 

| 5 [04-1029 102. 4 71.7] 385/151. 56.1 | : 

| 604.903. 4 103.20 72.3] 860152. 3106.7 j 

| 710564 · 104.0 72.8] 37/153-11107-2 ; 

1 806. 6 og. 104. 873. 380154.•0 107. 8 1 
907 · 45. 2 105. 60 74.0 89154. 8 108.4 
1008. 208-2 2058-52480 goſts5-61109.c 


1107+3| 75.1] 191|156.4| 109.5 
108. 1] 75.7] 92]157-2|110.1 
108.9 76. 3] 93158. 1110.7 
109.7] 76.8 94[153.9|111 

110»60| 77.4] 9559.711711. 8 
111.4] 78.0 96160. 5112.4 
112.2 78.6 9716. 3113. 
113.0 79.1] 98162. 2113.6 
113-8] 79.7] 9963.011141 

114.6 80.3] 200[163.8|114+7 


164.6|115. 


115.5] 80.9 201 
116.3] 81.44 265.4115. 
117.1] 82.0} 0366. 3116. 
117.9] 82.6] 04167. 1117.0 
118.8] 83.2] 05/167. 9117.0 
119.6 83.7] 0663. 6118.1 
120.4] 84. 34 0769. 5118.7 
121.20 84.9] 038/170. 3119.3 
122.0] 85.5 0971.211195 
122.3} $6.0] 10/172. c 120. 


123.7 $6.6] 211172. 8121. o 
124.5 87.2 12[173.6|121.6] 
125. 3 87.7] 1374.4 122.2 
126. 1 88.3] 14[175-3|122+7 
126.9 38.9 18 176.1123. 
I 
17 


1 P 2 x 3 * . < * . Fas TAs W * 83 N 4 he WES: L RIES” "OY 3, 8 3 

I VVV . „ 2 — 
5 * * a - 
. 


127. 176.9 123.9 
128.6 90. o 177.7 124.4 
129.4] 90. 6 18178. 51125. c 
130.2 91.2] 1979.4] 125.6 
131.00 91.8] 200180. 2126.2 


41033. 63. 5 131.9] 92-3} 221181.0 126.7 
42344 132.7 92-5] 22 181.8|127.3 
43|35-2124+ 133.5 93-5] 23|132.6|127.9 
44 36.0 LL 134.3 94» 24 133.5; 128. 5 
4536.95 1351] 94.6 25/1842 129.0 
4637.76. 4 136.00 95.2] 2685.1 129. 
4738.5 f. c 136.8] 95.38] 2718.9 130.2 


393 · 5 
4940. 128.1 
50 41.9 28.7 


137. 60 96.3] 28186. 130. 
138-4, 96.9] 29[187.5|131.3 
 7o[139+2] 97-5] 30 188.4137. 
1110. 963.7] 1710140. 00 98. 10 231189. 2132. 5 
242.6 9-8] 121.764. 2] 720140. 9 98.6] 32190. 0 133.2 
343 · 40.4 1392 564-8] 7342.7 99 · 2. 33190 · 8133-6 
$4 [44+2 [31-0] 1493.4 68756 74142. 5 99.8] 3491.601342 
355045. 031.5 154-2660 751143-3]i00.4] 35|192+5} 134+ 
35 45+ 9 [32-1 | 165. 066. 5 76/144. 100.9 361193-3| 135-3] 

19 „6 7.7 78 14 8 102. 1 38 [194-9] 136-5 98 244-1 170.9 
5948. 33-8 1997.58. 24 790746. 6102.7] 3995 71137. 991244+ 9[371»5$ 
60149. 1 A. 4 L 98. 368.81 1801147. 4 103-21 240 »6] 237. 6} 2001245711721 
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197 · 4143.4 
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199+8]145 2 
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Tarts IH. Diſerenee of Latitude and Departure for 37 Dearces: 


PH. 2014 fi. 44 2 OI — — 


Did Lat. Dey Diſt Lat Dep Dift| Lat. Dep | Diſt] Lat D Lat.}Dep. Dutt} Lat. Der. A 
—— 1 — nn — — [— — 4 — \ 8 
1100, Soo. 61 61 48˙7 36.7 J 121 36.60 72.8 18 1144.5 108.9 24761925 5.0 
201. 601. 24 624950373] 22 974 73:4] $21145+3j109+5} 42ſ93-345·6 

4401. 8 63150. 337.91 23 98.2 74.0] 33/146. 1110. 1] 430194 ½246.2 
o2. 64/51. 138.51 24 99.00 74. 6 84 146.9110. 7 4494-9 f46.8 
og. oſoz. ol 6505 1.9391] 25 99.8 75.2} 85/147.7/ 111.34 4593-7 - 4 
4. 803.6 66052. 739.7 26/100. 6 75.8] 851148. 5}111.9þ 461196. 50488 
604. 2}, 67]53- 540. 3 2701.4 76. 44 8749 3112.5] 47 [197+ 34 
04.3] 6854. 340.9 28102. 2 77.0] 88150. 1113. 1] 48198. 1349-2 
05.4] 69/55. 141.51 29 103. 77+ 39150. 9113.7 49|198.gfirqgy. s 
06.of 2055-9 4-1] gofi03.8) 78.2] goji5I-7|114+3} 022.254 
— . waar ard — — = — — — * — —— 
06.6] 7156. 742.7 131104. 6 78.3] 1910/7152. 5114.9 2570. 4/188. 
07.2] 725 . 543-3] 32 hf. 4 79:44 921533115. 5 52h. ar 6 
07. 8 73 58.3 43-9 33 106.2 $5.0 931154+2 16.1 53% A- 5. a 
08.44 7459. 144. 54 34107. o] $0.6] 941549116. 7 54%. 8 56.9 
15012. 0%. [ 7359-9451 35 107. 8 $1.2] 951/1557017. 34 5503-6585 
1612. 809. 66 7650. 745-7 36108. 60 $1.3] 96/156. 5 12-9 564-45 
6110.2] 77/01» 5140-3] 3709.4] 82.44 97/752 118.6} 575-157 
10. 8 78062. 346.9] 3810.2 83.0] 980158119. 38 206. 005 54. 
2011.4] 79063. 147.5] 3911. 0] 83.6] 99 158.9 119.8 59/06. 855.9 
20016. 0112 12. 0 3063.9 48.1] 40111. 80 84.2 200/159-7ʃ 28-4 500. 5b 
21016. 8 JT ö 8164. 748.7 11112. 60 $4.9} 20160. 121.0 777 208.4571 
17-6]13-2þ 8265. 549.3] 42[113-4| 85-5] 02|161.3]12t-6Þ G2[209.21577 
23 18.40 13.8 $3166. 349.9] 43[114-2| 86 1] 03/762 1/122. 2 g4|2100/15g.9 
14.44 8467. 158. 6 441715. 00 86.7] 0462.9 122.8 6420. 8158.9 
25020. 0015. [ $5167.9|51.-2| 45|115.8| 87.3} o51163-71123-4} 6521066595 
26020. 8[r5. 66 3668.7 51.8 46[116.6| 87.9] 0564. 5124, g6|222+ 44360; 
27/21. 6016.24 37/69. 5 52.4] 47|117-4| 83.5} 07/765 3124.6 6773.26. 
22. 4J16.9 88070. 353.0 48118. 2 89.1] 08 166. 1125.2 68161. 3 
23.217. 5 8971. 153.6] 497119. 00 89 7| og[166.9}125.5Þ 69/7486. 9 
31024. 8018.7] 91/72. 754.8 151/120. 6 90-9] 211 168.5 12700 F271 276-4 163.1 
3202 5.66193] 92173+5155+4] 5$2]121-4| 91.5] 12 169, 3j(27+6Þ 72|217+2 163.7 
3326.49. 9374. 356.0] 53122.20 92.1 131170. 1 128.24 7518.00 
34127 2020. 5þ 94/75. 156.6 54123. 92e7] 14 170. 9 128.81 74 218.8 
3528.0. 1. 1] 95175+9157+2| 35/123.80 93-3] 15[171+71129-4Þ 9512 19-6 
3628.7] 21.7 90176-7157.8} $61124.6| 93-9] 161172. $}130«0] 26122044 
37129 5] 22.3 9777-5 58.4] 57/1254 94+5] 17/73. 313% % 272222 
38030. 3j22+9þ 9878. 359.0 58726.2 95.1] 18174. 1131.2 780220 
39131. 123.51 9979.1 59.6 591127. 00 95.7] 19174.9 131.81 79122248 
4031. 924. 1 100/79. 9060 2] 60127. 8 96.3] . 20 12.2 7 132.40 900223. 168. 5 
432.7247 101080. 760.8] 161128. 60 96.9} 221 176.5 133-0 27722474 15901 
42033. 525. 31 02081. 561.4] 621294975] 22177 3133 ,%6P 32J]225˙½2169.7 
4334 3025.9 03082. 362.0 63130. 2 981] 23 178. 11134«2Þ 8; ho. 3 
4435. 1126.5] 0483. 162.6] 641131.0| 98.7] 24 178.9 134+8 342268670. 9 
45 35-9 27.1] 95]383-9j63.21] 651318] 99.3} 25/179 .7135%4] $51227-6f7 V5 
4636.7 684.763.8] 66132. 60 99.0] 26/180. 51360 8622841 
4737. 5128 | 64.44 67 133.4100. 5] 27181. 3136.6 $7229, 2] 
43433. 3 265.0] 681134.2[101.1] 280182. 10137. af $8230. 
49039 ·1 65.64. 69135-00101. 7[ 29 82.913787 89. 30.8 173-9 
5 66.2] 70|135+8 192.3] 30 1837113544} 90 
66.8 171113646 102.9 231184. 184.5357491 
67.4] 721137 -41103-5] 32ʃ185.3 139,76 92 
68.0] 73138.2 104. 1] 33 186. 1140,24 93 234.0 
68.61 74139. 0104.7 340186.940 8 94/234 
69.2] 75þ139+8$[105.3] 351157-7}14244þ g5f235 
69.3] 76140. [reg. 9% 361188: 542.0 96/364 
70. 44 77H41. 406.5 37118943114246F 97 fa 
271.0 78142. 20%. 1 38790. ½43/af 98380 
71.6] 79 142.907. 7] ' 394290 «9H434 3 95/238. 
2.2 1801437108. 3 241212044. T 2 
Beg Lat. Dit Dev. Lat. | Dit [Dep.{ Lat. Pep. 
: | . tor 53 Degrees. 


TIE III. Difference of Lati tude and Departure for 33 Degrees. 
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Lat. Dep 1 Lat. Dep. 
142.6|111.4 189.9|148.4 
143+4{112e-1] 42]190+71149.0 
,144+2|112+7 191. 5149.6 
145+0|113+3 192.2150. 2 
51145 8 113.9 193. 130. 
146.5114.5 193. 80151. 5 
14731151 194.601 52.1 
148.1115.8J 48195˙401 52.) 
148.9 116.4] 4196.2 183.3 
249-212. O0 5011970153. 9 
50.501126 al * 154˙5 
151.3118.2J 52019 5115 5. 2 
152.1118. 8 199•3(155.8 
152.9119.4 200. 1156.4 
153.6120. 1 200. 9157. o 
15441297 201.7157 6 
155•2 121.3 202. 5 
; [156.0|12T-9 203.3 
156.8122. 5 204.1 
| 157.6123. 1] 601204.9 
158.4123. 8 205.6 
159.2124.4 206.4 
159.9125. 207. 2 
160. 7125.6] 64208. o 
161.5 126.2 208.8 
162. 3126.8 209 · 6 
163.112. 4 210. 4 
163.9128. 1 211.2 
164.7128 7 211.9 
165. 5129.3 212.7 
166.2129. 9 213. 5 
167. 00130. 5 214. 3 
167.8131. 1 215˙1 
168. 6 131. 8 215.9 
1694132. 4 216.7 
170. 2133. 0 217.50 
171. 00133. 6 218.2 
171. 8134.24 78219. o 
172. 5134.8 219.8 
3.-3(8=-5 220.6 | 
174+1[136.1 221.4173. 
174.9136. 222.2173 6 
175+7}137+3 223.0174 · 2 
176. 511379 223.8174. 9 
177.3138. 5 224.5015. 5 
178.1139. 1 225.3176. 1 
178.9139. 8 226.1176.7 
179. 6140.4 226.9177. 3 
180. 44141. 0 227.7177. 9 
181.2141. 6 228. 5178.60 
182.0142. 2 229.3179. 2 
182.80 142.8 230. 1179. 8 
183. 6143. 5 230. 9180.4 
184.4144. 1 231.6 181.00 
185. 2144.7 232.4181. 601 
185.945.3 233 · 2182.2 
186.7145˙9 234.182. 9 
187. 5146.5 234.8183. 5 
188. 3147.2] 99235. 6187.1 
189-1 42-8 2364411347 
Dep. | Tat. [Dili Dep.] Lat. 


for 52 Degrees. 
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TAETRE III. Difference of Latitude and Departure for 39 D 
Dif] Lat. }Dep. i 


241 187. 151.7 


Lat. 
oO. 8 
01. 6 
02˙3 
03.1 
03 9 
04.7 
05•4 
06. 2 
oy. o 
07. 8 
08.5 
09•3 
10. 1 
11.7 
12.4 
113.2 
14.0 
14.8 
N 
16. 3 
17.1 
17.9 
118.7 
194 
20. 2 
21.0 
21.8 
22.5 
23.3 
24.1 
24.9 
25.6 
126.4 
27 · 2 
28. o 
28.8 
29-5 
30.3 
31. 1 


319 
32. 6 
334 


34.2 
35.0 


35˙7 
36.5 


37+3 
38.1 


2 
39.6 


40.4 
41.2 
42.0 


42.7 


43-5! 
44.3 
45-1 
45.8 
56.6 


: Dep} 


33.4 
39 . 
39-6 


140+ 3 


40.9 


41. 5 


4202 
42.8 


143-4] 
4-4» I 
44.7 


45˙3 


7145.9 
„ 5146.6 


47 -2 


147 ·8 


Lat.] Dep. 


N 94 · 76.1 
22] 94 -U 76.8] 
95-0! 774 


Dep. 


141.4 
2 


0 
[14.3.8 


96. 78. 
2897.1 78.7 
268 979 7943 
27] 98-7] 79-9 
| 99+5 $0.6 
29100. 2 81.2 
30101. 00 $1.8 


131101. 80 $2.4 
32 102. 60 $3.1 
33 Fy3 +4 83.7 # 
34|104-1] $4.3] 
35 104.9 85.0] 
360105. 7 85.6 
37 106. 5 86.2 
38] 107.2] 86.8 
39} 108.0 87-5; 
40 108. 8 88.1 
14 10109 6| 88 
420110. 3þ 89. 
430111. 1 90. 0 
444111. 9 90. 6 
45]112+7] 91. 2 
46}113.5| 91.9 
471114.2 92.5 
480115. 
- 49] 115.8} 
5c 116.60 94.4 
151117. 30 95.0 

52118. 95.7 
53 118.9 96.3 
119.7 96.9 
55] 120.5] 97 5 
56] 121.2] 98.2 
$71 122.0] 98.8 
52 122.8 —_ 
590123. 60100. 1 
60 124. 3100.7 


161012510101. 3 
62 125.9101. 9 
126.702.661 
127. 4]¾103.2 
128.2103. 8 
129.0104. 5 
1129.801056. 1 
130. 60105. 7 
69131. 30106. 4 

700132. 110%. 0 
17101329103 6 
721133. 7108.2 
134.4108. gf 
74] 135+21109+5 
81136. 0110.1 
136. 810.8 
137.50111.4 
138. 30112. 0 
139.101 12 6 
AVE IJ9.Q9 I13+3 2 

ft] Dep. Lat. 


146.9 
22.8 


4 


148.4 


150. o 


| 93-1 161.6 


178.7 


11349 
114.5 
115.2 
1158 
116.4 
117.1 
117.7 
118.3 
118.9 
119.6 
120. 2 
120. 8 
121. 5 
1221 


122.7 
123.3 


124. 
124 · 6 
125.24 
125.9 
126. 5 
127. 1 
127.7 
128.44 
129. 0 
129.6 


130.9 
131. 5 
132.2 
132.8 
1233 ˙4 
134-0 


09. 31H34-7] 
167. 11135. 3 


168.6 
169.4137. 2 


135+9 
136.6 


137.8 
138.4 
139-1 
139-7 
140. 3 
141.0 
141. 6 
142-2 
142-9 
143+5 
144+-T 
144-7 
145-4 
146.0 
146.6 4 
147+3 
147.9 
148. 5 


184.2149. 


149.8 
150.4 
151.0 


Lat. 


tor 51 Degrees. 
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219.1177. 5 


223. 6180.6 
223.80181.2 


232.4188. 2 
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Mbit. [Dep JDiR|Lat.|Nep]DiR| Lat. Dep. Diſt | Lat. Dep. Diſt] Lat. 
1%. 00. 6 6146.79.20 123] 92.7 2 181138. 6116.4] 2411846 
aof. Soz. 3 62047-50399 22] 93.4 78.4] 82j139.4/117.0] 4285.4 

oz. 301.9] 63048. 3440. 5] 23] 94-2| 79-1] $31140-2/117.7] 43/186. 
03+1j02.6} 649-4. 1] 24/95. 0 79-7] 8440.9 18.3] 44/786. 
"$103+-8103-2] 649-1. B] 25| 95-7] 80.4] 85[141.7/11B.g9] 4587.7 
o. 603. 9 6650. 642.4] 26 96.5] 81.0] 386142. 50119. 5 461[138.4 
5. 404. 5] 67/51. 3043. 1] 27] 97-3] 81.6] 87/143.2[120.2] 4789.2 
os. 15. 1] 6852. 143.7] 28} 98.0] 82.3] 88144. 00120.9 48190. 01 
906. 9005.8 52. 9044.4] 29] 98.3] 82.9} 89 144.8 121.5] 4990.7 
roſo. 706. 4 $3-6145.0} 30} 99-6 $3.6 9014-501221] gofigt.s5 
1758457 1 73154:4/45:61 1371003] 84.2] 191 146.3 122-8 [ 25111923 
409.2 454 72 $5-2146. 3 32 101.1 84.9 92 1471 123.4 52 'I J-O £ 
x3{10-0jo8.4] 73155-9146-9] 33j10t-g| 85-5] 931147.8[124.1] 5383.8 
1470. %. 0 7456. 747. 6] 34j102-6] 86.1] 94748. 66124.7] 54794. 6 
18f. 5eg. 6 757-448. 2] 35/103. 4 $6.8 9 149-4/125.4} 5595.31 
15/12. 3070. 3] 7658. 248 of 36/104. 2 87.40 98/150. 1128.0] 36796. 
1 13. 10. 9 | 77159 · O 49.5 37 104. 9 88.1 97 150.9 126. 6 N 
1873.81. 6 7859 750. 1] 38]105.7] 88.7] 98151.7J 127.3 
19114. 6012.2] 79 eO. 5 50. 8] 39106. 5 39.4] 99152. 4127.9 
18. 312.91 80061. 381.4 40102. 2 90.0 . 200[153-21128.6 
2116113 5[ $1162.52. 1 1410108. 0 90.6 2010154. 0129.2 2 
2216.94 1] 8262. 852.7 42j108.8| 91.3] 02154.7/129 9 
22117-6114.8]} 83ʃ63. 6053.41 43/109. 5 91.9] 03155. 50130. 5 
18.4154] 8464 3154-0} 44/110. 3 92.6 4156.301731 1 
519. 216. 1 8565. 154.6 45½111. 1] 93.2] 05157. 00131. 8 
2619.9 16.7] 8665. 955.31 460117. 8 93.9} obj157.8[132.4 
270. 77,4] 8766. 655. 91 4711126} 94.51 7158.601331 
2821.44 18.9 88667. 456.60 48/113.4 95.1] o8j159.31133.7 
292.218. 6] 39/68.2 57.2 unt. 95.8] 09160. 1134.4 

I. 243-019. 8468.9 114.9 95-4. 19/159. 80 

8 37j-3-7119-9] 9169.78.51 15½1157 97.1] 211[r61.6[135.6] 2 
324. 5120.6] 92/70. 559. 1] 521116.4| 97.7] 12762. 4136.3 
33125-3j21-2| 9471.29.88] $31117-2| 98.4] 1363.201369 
al26.0/21-9| - 94472»0160.4þ 54/118. 99.2] 141163-9}137.6 
35126. 8$]22.5] 95[72-$|6t.1h $55j113-7] 99-6] 15[164.7]j138.2 

36.27.6023. 1] 9673. 506 1. 7 560119. 5100. 3 16[165.41138.8 
37128. 3023.8] 9774. 362.4 57/120. 3 100.9] 17/766. 2139. 5 
38129. 124 4] 98/75. 163.0 $8j121.0ſ101.6} 18616700130. 1 
39429-9025. 1 9975.806361 59J/7121.8 102.2] 19/167. 7140.8 
100176. 6064. 3 60122. 6102.8] 200/158. 5014144 
ö 123.303. 5 221169. 3142.1 
124. 1104. 1] 22170. 0142.7 
24-9 [104.3 2170. 80143. 3 
125.6105. 44 24171. 60144. o 
126.4106. 1 25172. 30144. 6 
127.2 106.7] 260173. 1145.3 
127.9107. 3 27]173+-9{145. 
133.2 185 28 174•8 148.2 
01129.4 1108.6] 2975.401477. 2 
30.2109. 3 39/276.2142.9 
131.0109. 2310176. 9148.3 
131.7 110.6] 32/177. 7149.1 
132.5 111.2] 33/178. 5149.8 
4133.301119 34679-20150. 4] 9425˙ 21 
134.012. 5] 35180. 00151. 1 95h26. 0 
134-8 113.11 36180. 8151.7 9612267 
135.6113.3J 37181. 0152.41 97227. 5 
125.3 114.4] 38182.30153.0 98 28.31 
5137. 1[ 015.1 39183.1153.6J 99 29. 0 
1137-9 115-7] 240183. 80154. 33% 29-8 
Din Bev. Lat. Biß Pep. Lat. [Diſt [Dep. || 
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for 50 Degrees. 
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Tack III. Difference of Latitude and Departaio' for 41 1 
5 Dit Lat. Dep | Diſt | Lat. | Dep Diſt Lat. Dep. Dif Lat. |Dep. D | Lat. eps | 


— — — — — —— —— — a 


00. 8 00. 7 61146. 00.0 121] 91.3] 79-4| 18113661187 241 1819/1581 
01. 51. 30 6246. 8040.7] 22] 92-1] $0.0] 821324119 ˙4] 42 182.60158.7 
02. 302.0 6347541. 30 23] 928 80.7] 83 138. 1120.0] 43/183 459-4 
o3. Oo. 6 6448342. 24 236 81.3] 840138.9 120.7] 44/184 2160. 0 
03. 803.31 65049 142.66 25 94.3 82.0] $5|139-6[121.4] 451849 160.7 
03.9 6649.83 3] 26| 95-1] 82.6] -$61140+4[122-0|, 46 185.7j161«4}| 
05.3 04. 6 674 50.6 44+0 27 95.8 83.3 87 141.1122.7 47 186. 4 162.0 
o6. Oo 5. 2 6851.344460 28 96.60 83.0] 88014791233 48 0187.201627 
06. 8059 69 52.1453 29 97.4 84.6 890142624 49157-91103 318 
07. 58.6 70 52.8 45-9] 30 28.1 85. Ed hs 90] 143+ 4 124.6 50 188.7164. 0 
08. 3197+ 2 71 53+6146.6 I31 98.9 $5.9 91 IQ1 I44+e2|1125+J] 253 1389.4 164. 6 
09.1.9 720543472 3299-6 86.6 9214491259] 5201902 165.3 
og. 8|28.5] 73551479 33/1004 87.2 93/1457 126.6] 531199-91166.9 
19.609. 2] 7455˙8048.5] 3401.1 87.9] 941146-4[127-3] 5491.7 166.6 
11.309.875 56.6492 3510109 88.6 95/147•2 127.9 55/1925 167.3 
12.110. 5] 7657499] 36[102.6| 89-2| g61147+5 128.6] $561193+2[167.9 
12.8 11.2] 7758. 150. 51 3703.40 39:9] 97 148.7 129.2] 57194. 00168. 6 
13.6611.8] 78 58.9512 38 0104.2 90.5 98014941299 58194. 7169. a 
14. 312.5] 79 59˙ 651.8] 39 104.9 91-2] 9959˙ 2139.5] 59 195.5 169.9 
15.1131] 80 50.4 52.5 400105. 791.8 200018.9 0131-2 60196. 270. 5 
15.813. 8] $1 6101 53.1 141|106.4| 92.5 207/1577 181.8 261797.0¾ 171.24 
16,614.44 82 61.9538] 42107. 2 93-1] 02152507325 62 197.7171. 9 
15.1} 8362.654˙4 434197+9] 93-8] 04[153+2[133 2| 63]198+5[172+5 
1$.1115+7] $4|03-4|55.1] 44|193»7] 94:5] 0411540 133.8] 641992773 · 2 
18.9 16.4] 8564.255180 45/199-4| 95-1] 051154+7/134-5] 65]200-91173+8 
19.6017. 1] 86 64.9 56.4] 467110. 2 95-3] 06155501351 66200 95. 


O © ow aU > ow HW ww 
© 
2 
* 
Un 


- 
— 


20. 4/1747 8765.7 57. 1] 4710.9 96-4| 07]156-2[135.8] 67 201.5075. 
21. 118.4] 8866.47. 7 4811.7 97-1] 08/757. 00136.4 68202. 375 8 
21 919.0 89 67.2 58.4 49112. 5[ 97.7] O9]157+7]137+1 69.03.0176. 4 
22, 6119-7] 90 67.9]59.0] 50[113-2] 98-4] Ic r58:5]137.7] 20h03. 817-1 
23.4 20.34 41 68.7 59+7| 151]11400| 99.0| 2I1}I59.2 138.4] 271204. $}177+8 
24.2|21-0| 92 69.4|60.4| 52114.7] 99.7] 12 160. 0139.1] 721-95+ 3]178 4 
24.94 1·6 9379261. 53|115+5| 190-4] 23 160.8|[139.7] 7306. 079. 1 
3425.72.30 9471.7] 54(116.2 101. 14161.540˙4 206.8 179.7 
35ʃ26.4 23.00 95717 52.3] 55|117-p| 101.7 15 162. 3141.0] 7597. 5180.4 
3627.2 3.66 96 72. 563.0] $6[117.7| 102.3 16163. 0141.7 7508. 3181.00 
37127. 90243] 97]73+2 63.6] 570118. 5 103.0] 171163+7]142.3] 7797 1181.7 
328.7249] 98740064. 3] 381192 103.6] 18/164. 5143.0 78 209.8182. þ 
39|29.4/25-6| 99[74+-7/04.9] 59[120-0[ 104.3] 19 165. 3143.6 7910. 60183. a 
40030. 226.2 10075. 565 6] 601120-8| 105-0] 20 166.0144.34 801. 3083.7 


41030. 6.9 1017626630 167121. 5 105.6 2210166. 8145.0 2812121 18443 
4231.77. 6 0277. 0066 gf 62/122. 3 105.3} 220167. 5145.6 82 212 8185.0 
4332. 5028 2] 0377 7676 63123. 106.9] 23/768. 3146.3] 83 213. 60188.6 
4433.2 28.9 04 78. 568.2] 64123. 810.6] 24189 ˙1 146.9] 84/214 3 186.3 
4534.00 29.5] 05]79+2|68.9 65124. 5 108.2] 20169 48/1476] , 351215» . 91 
| 46134. 7130-2] 06 80.0/69.5] 66|125.3] 108.9] 26 170.61148.2| 86/215 $12 1883 . 6 
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47135. 5130-38] 07 80. 870. 2 67/726. 0 109. 5] 27/771. 3]148.9 871216. 6018 
4336.2 31.5 08 $1.5|70.8] 65[126.8|110 2] 28[172+-1]149.6 8812174 50. 
49.37.0032. 1] 0982. 371.5 69/127. 5110-9] 29172·859˙2 89218. 1189.6 
50037. 732.8 1083.02. 70[128.3] 111-5] 30[173-6|150-9f 9O 218,9/190.3 


51038. 5133+ 5| 111 83.8|12.8] 171]129-1]112-2| 231 17430151. 5| 291 219.6|190.9] 
52 39.234.710 12|34+5/73.5] 72|129.8|112 8| 32/175+11152+2] 92 220.4/191«5Þ 


$:140.0134+8] 1355+ 3174-1 73|130+6| 113-5] 33/175 8152.8] 9322111922 
54040. 835˙4% 1486.48] 7401313017141] 34 176.6015325] 94 221.992.876 
55041. 536.1 -15|36-8[75.4| 751321] 114-8 35 177.4|154-1] 95222601935 
66142.3/36-7] 36 87.56.11 76j132-8]115-4] 3 178.1]154+8] 96j223+4{194+2] 
Þ} 57143-0137-4| 27158- :176-7 | 77/33 6j116.1] 371178.9]155-5| 972242 194 ·8 | 
5$14.3- $138. 0] 18]89.1]77.4| 751134+3 116,8] 38j2179.6|156.1]} g+j224+9|195+5} 
59|14+5|133.7] 1989 8/7810 764135! 115.4 | 39180. 4156.8] g51225+7 196. 1 
5004 5. 3394 12090. 6078.288135 .$[118. 1] 240|131. 111574} 30* 226.4[196.8] 
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TABLE. III. Difference of Lat 


itude and Departure for 43 Degrees. Sp 


for 47 Degrees. 
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p ]¶ 7 ˙ Cp oor ng om, os 37 


1 
i 
| 
j 
# 
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1 
i 


Diſt jLar.ſDep Dit Lat. Nep [Diſt Lat. Dep. Dis Lat. Dep. Dill Dep. 
1 [o. oo. 7] 614. 641.6 121] 88. 5 82.5 1811132+4/123-4} 241/176. 3164.3 
21.5%. 4J 6245-3042. 3] 22 89.2] 83.2] 82/133. 1124.1] 42 165. 0 
32. 202.0] 6346. 143.0] 23 90. 00 83.9] 83/133. 8124.8] 431177 165˙7 
402.902. 7] 6446. 843.6] 24 90.7] 84.6] 34134. 60125. 5] 44/778.4 166.4 
503.703. 4] 657. 544.3 2591.4] 85.2] 85/135. 3126.2] 45/7179. 2167.1 
6 ſo4· 40g. 1 648. 345.0 26| 92. 85.9] 36ſ/136. 8126.8] 461179.91107.7 |} 
70685. 104.8] 6749 · oſ 45.727 92.9] 86.6] 37/136. 80127. 51 47/180. 6168.4 
805. 9% 5.5] 6849. 746.4] 28 93.60 87.3] 880137. 5128.2] 48/181. 4169.1 
906. 66.2] 6950. 547. 1 29 94.3] 88.0] 89/738. 2 128.9 49/182. 1169.8 
n 6.8 _7o[ST-2147-7]_ 30] 95e1 $8.6] 9oj139.0/1129.5] 50 182.8 170. 5 
1108. oo. 51 7151. 9 048.4 131 95•8 89.31 191 139.7 130.2 25201836771. 2 
12 08.808. 2] 7252.7 49. 1] 32 96. 5 90.0 92140. 4130. % 520184.3 171.8 
1309. 508.9 7353449 8] 33 97+3| 90.7] 931141.1j131,6] 53/7185. 72.5 
1410. 209. 5] 7454. 1050.51 3498. 91.4] 94 141.g|\132+3] 54 185.8173. 2 
1511. 010. 2] 7554.95 1.2] 35 93-7] 92.1] 95/742. 5/133. 0 55/186. 5173.9 
16 11.7 10.9 76 55.0 51.8 36 995 92.7 96 143.3 133.6 580187. 2 174. 5 
1712.4 11. 6 77 56.3 52.51 37 100.2 93.4 9711441 134.3 57 187.9 175.2 
1813. 212.3] 7857. 0053.2] 38100. 9 94.1 98144. 807135. 0 58 188.7175. 9 
19113. 913.01 79 57.8 53.91 391017 94.8 90 I45. 5]135+7 59 189 + 176,6 
. 80 58+ 5154+5 40102. 4495. 5] 2000146. 3 136.4] 60/190. 1177.3 
21154/1143 8159.2 5521 141/1031 96.2 201147.90J137.1 261 190.9 178. 
2216. 115.0 8260. 055. 9] 42103. 9 96.8] o21[147.7[137+7 621197 6178. 6 
2316. 815.7 83 60. 756.6] 43104. 60 97.5] 03/148. 5138.4] 63]192.3[179+3 | 
2417. 6016.4 84 61.4 $7.3] 44/705. 3098.2] 04/T149.2 (1391 6493.1 180.0 
25 18.3 17.11 85 62. 258.0 45106. 98.9] 05/149. 9 139.8] 65/183.8 180.7 
2619.01. 1] 8662. 958.6] 46/106. 80 99. 5] 05/150. 7140. 5] 661194: 5 [181.4 | 
27]19+7]18-4] 8763659. 3] 4710. 5010. 2 7151.414124 67019530782. 
28 20. 5019. 1] 88 864. 40. 0 48108. 2100. 9 08/152. 1141.8] 680196. 182.7 
2921. 219.8 89 651 60.7] 49109. 00101. 6] 9152. 9142.5 690.196.7183. 4 
2 has rant} BP, 65.8]61.4] 50[199+-7][102.3]. 100153. 6143.2 r 184.1 
31022. 721.24 9166. 52. 1 151/110. 4103. 0 2710154. 4143.9 271098, 2184.8 
3223.42 1.8] 9267. 362.7] 52111. 2103.61 12155. 00144. 5] 72ʃ198.9 185. 5 
33124. 1022 5} 9368. 0063.4] 53711. 9/104. 31 1355.801452] 73/199.7 186.2 
34124. 923. 2 94 68.7 64.1 534 112. 6 105. o 14 156. 5 145.91 74200. 4 186.8 if 
38425639 9569.506480 55/½13·4 05.7 1507.214660 7801.118250 
3626.3 24 5] 96/70. 2065. 51 56114. 1106.44 160158. 0147.3] 76/201. 9 188.2 
37 27.1 25.2 97 70. 9 66.2 57 114.8 107.1 17 158.7 148. 77 202. 6 188.9 
38 27.8 25.9] 98/71. 766.8] $58[115-6 107.7 180159. 4148.66 780203. 3 189. 5 
3928. 5126.6 9972. 467. 5 59/116. 3108.44 19760. 2149.3 79204. 0190. 2 
2 22. 10073. 168.24 0117. 0109. 1 200160. 91 50. 0 8cj204.8[190,9 
41130.0j28.0] 10173. 968.9 1611177109. 8] 2210161. 6150. 7] 281020551916 
4230. 728.6 0474. 669. 5 62118. 50110. 5] 22162.4 151.44 820206. 2192.3 
4331429 ·3J 375˙ 3070.2] 63[129+-2[111.2] 23/163. 1152.10 83207. 0193. 
44/32. 2030.0 46. 170.9 64[119-9j111.8] 24/163. 801527 842077193 · 6 
45032.9030.7] 0576. 871.6] 650/7120. 7112.51 25164. 6153.4] $5]208.4|i94. 3 
46133-6131.4] 6%½ . 572.3] 66|121-4/113.2} 26165. 30154. 1] 86/09. 2195˙0 
734.4032. 1] % ½78. 303.00 67122. 1113.9] 27/766. 0154.8] 387/209. 9195.7 
48035. 132.7] 0879. 073.6 68122.9]114. 5] 28/7166. 7155. 5] .88]210.6 196.4 
4935. 8033.44 09 79.774. 3] 69123. 60115.2] 290167. 5056.2] 892114197. 
7 $O 36-6134-1 1080. 475. [ 70/124. 3115.9 300168. 286.8 gcj212-11197+7 
$1137+3134+8] 121 5127577 17111251116. 6 231 gh 2911212. 81984 
52 38. 0 35-5] 12 81.9 7684 72 I25,8 117. 3 32 169.7 158.2 92 213.6 199.1 
35338. 8036.2] 13 82.677. 1 73126. 50118. 33170. 4 158.9 931214. 3199.8 
54 [39+ 5036.8 14 624727 74127 .30U118.6] 340171. 1159. 5 94 215.000. 5 
5549. 237.5] 1584. 178.44 751128-o[119.3] 35|/171.9|160.2 95ʃ215•7 201.2 
5641. 0038.2] 1684. 879. 1 76128. 7120. 36/72. 6160.9] 96/216. 5201. 8 
57147T.738.9 1785.607798] 77/129.4J120.7] 37/173+ 3U 161.6] 97 zZ17. 2202. 5 
58 42. 439.5] 1886. 3 80. 5] 78/730. 2121.44 3807174. 1162.3 980218. 00203. 
5943. 140. 2] 1987. 008 1.24 79130. 9122.1] 39774. 8063.0 98/218.7 203.9 
f 80 43+9140-9] 120137.8|381.8] 801131-6[122.7] 240012550163. 6 300|219.4j204.6 
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 Faprz III. Difference of Latitude and Departure for 44 Degrees. 


. he ee ee EE ES 


Ditt Dep Dil Lat. Dep. Lat. Dep. Diſtſ Lat. Dep. 
— — — —— — . — . — . —2— . — 
1 43-9 [42-4 87. c 84.0 130. 2125.7 241[173+e4[167.4 
2 44.643.122 $7.3] 84.7 130. 9126.4] 420174. 1/168. 1 
3 45 343.8 88.5] 85.4 2131. 6727. 1 43/774, 8168.8 
4 46.044. 5 89.20 $6.1 132.4 127.8] 44/175. 50169. 5 
5 46.845. 1[ 29 89.9 86.8 133.1128. 51 45/176. 2170. 2 
6 37.5 45.8 90. 6 87.5 6133.812920 40/176. 9170. 9 
7 7148.2 46.51 27] 91.4] 88.2 134. 5129.9 471177+7|171.6 
= 48.947 +2 '| 92,1] 88.0 135.2130. 6] 48]1178.4/172.3 
9 49.6479 92.8] 89 6 135.90131.3]J 49%/%79. 1173. o 
10 50. 3 48.6 3<| 93-5| 90-3 136«7]132.0] 5c 179. 8173.6 
11 19 31 131] 94-2] 91.0 137-4|132-7| 252|180. 51743 
50.0} 32] 94-9] 91-7 138. 11133.4| $2181. 3|175.0 

150.7] 33] 95-7] 92:4 138. 81134-1| $5j132,0j175.7 

51.4 96.4931 139 5134·.8] 541827176. 4 

52.1 358/97. 93+8 140.3(135˙4à44. 358/1834771 

52.8 36 97.8] 94.5 141.0136. 1] $61184.11177,8 

5351 37] 98-3] 95-2 141.,7]136.8] $71184.91178.5 

54-2} 33| 99-3] 95-9 1424/1375] $8$1155,61179.2 

54-9] 39. of 96.5 14-3+11138.2| 591186. 31179.9 

55.6. 4100. 797 2 143. 9138.9] 60/187. 00180. 6 

56.3] 14101014 97.9 144 6139.6 2611157 7|181.7 

59.057. % 4202. 1 98.6 145.3140. 3] 620188. 4182.0 

59.757.711 4302.9 99-3 146. 041.0] 630(189.2182.7 

58.31 44[103.6j100.c 146.7417 641189. 9183.4 

59.01 45/04. 3 190.7 147. 5142.44 65/190. 6184.1 

59,71 46/105. 00(101. 4 148.2 143.1] 66191. 3184.8 

50. 4 4705. 7h02. 1 148. 9143.8] 671192 101855 

61.1] 48/106. 5102. 8 149.6144. 5 68192. 80186.1 

61.8] 49/107. 2103. 5 150. 3145.2] 69193. 50186. 8 

762.51 50/107. 9104. 2 151.10145.9 700194. 2187. 5 

63.2 151/108. 60104. 9 151. 8146.6 2710194. 9188.2 

63-9] 520109 3/108. 6 152.147. 3] 72019560188. 9 

| 64.6 531104106. 3 153.2147.9 72/796. 4189. 6 

65-3] 54/110. 80107. 0 153. 9148.6] 74/197. 1190.3 

66 of 55/rII. 5107.7 154.6149. 3] 75](197. 8191. o 

66 71 56/112. 2108.4 155. 4150.0] 70198. 5191.7 

67.4] 57/112, 9/109. 1 156. 1150.7] 77/199. 2192.4 

68.1] 58/113.7109.7 156. 8151.4] 78/200. 00193. 1 

68.81 5914.417110. 4 157. 5152.1] 79/200. 7193. 8 

69.5] 60011510111. 1 158,2j152.8] 80201. 4194.5 

70. 2 115.88111.8 159.0015351 2810202. 101952 

. 116.5]112.5 I59. 1154.2] 82202. 8195˙9 

117.2113. 2 160. 4154.9] 83/203. 60196. 6 

118. 00113. 9 161. 1155.6] 84/204. 3197.3 

5118.701146 161.8156. 3] 85/205. 00198. o 

119.4115. 3 162 6\157-0| 360205. 7198.7 

120. 1116.0 163.3157. 7] 870206. 4199.3 

120.8116. 7 164. 00 158.4] 88020). 2 0. o 

121, 611174 164.7159. 1] 89/207.9]200+7 

122,3 118.1 165 4159-8 90086201. 4 

123.00118.8 166.2 160.4] 291209. 30202. 1 

123.7119. 5 166.9161. 1 920210. 002. 8 

124.4120. 2 167. 6161.8] 93/z70. 80203. 5 

125. 2120. 9 168.3162. 51 94211. 504. 2 

125.9121. 6 169.0163. 2] 95/212. 2204.9 

126.6122. 2 169. 8163.9] 96/212. 9/05. 6 

127.3122. 9 170. 5164.6 97/213. 06. 3 

128.0123. 6 171 2|165.3| 9802144207. o 

128.8124. 3 171.9 166.0 99 z15. 1207.7 

129. 50125. 172. 6166.7 3000 z 15. 8208. 4 
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TanTE III. Difference of Latitude and Departure for 45 Degrees. 


Dia La. Dep|DiR|Lar.[Dep[Diſt] Lat. Pep. Dit] Lat. Dep. Dittſ Lat.] Pep. 


0. 700. 7] 61743. 143.1] 121 85.6 85.6 1811128.0|128.0| 24111704 170. 4 
01.4 01.4] 6243. 8043.8] 22 86.3 86.3] 82 128.7128 7] 42ʃ171.1171.1 
02. 1002. 1] 6344. 544.5] 23] $7.0] 87.0] 83129.4(129.44 43ʃ(771.80 171.80 
02. 8 02.8] 6445345. 3] 24| $7.7] $7.7 84130. 1130. 11 44(172.5¼ 772.5 
03.503. 5] 6546. 0046.0 25 88.40 88.4] 85130. 8130.8 450.173.2173. 2 
4.2 04. 2] 66 46.746. 7] 26 89.1 89.1] $6 131. 5131.51 4601739173. 9 
04+9] 04-9] 67147-4474] 27 89.8] 89.8] 87 132.2 132.2 4774.74. 6 
557057 68048. 148. 1] 28 90. 5 90.5 88[132.91132.9] 4801754 175˙4ʃ 
06.4 06.4] 6948. 8048.8] 29 91.2 91.2] 89133.60 133.6 49176. 1176. 10 
22 2-52 21. 91-9] 9“ 134. 3034-30 501176-81176.8 
07. 80 . 8] 7150. 2050.2] 131] 92.7 92.7 1910135.1135.1 2510177. 5177-5 
08. 5[o8. 5] 7250. 9050.9 32| 93-3] 93-3] 921135.81135.8] 52178.2 78.20 
99. 209.2] 7351. 6051.6] 33] 94.0 94.0 937136. 5136. 51 53178.9 178.9 
992999 7452.305234 34 94-7] 94-7] 94737.2 137.2] 5401796179. 
10.610. 6 7553.53. 35| 95+5| 95.5 95[137-9{137-90 55/180. 8(189.3 
11.3 11.3] 7653753. 36 96.2 96.2] 96138. 6138.6] 56|181.0j131,0 
12012. 72/54· 44-4] 37] 96-9] 96.9] 971139.31139-3] 5$7|181,7]181.7 
12.7|12.7] 78|55-2|55.2] 38| 97-6| 97 6] 981140. 0014. 0 581182.4/182.4 
13.473,40 79]55-2[55-9| 39 98-3] 98:3] 991140-7/140.7] 59183-11183. x} 
14.114. 1] 8056. 656. 60 40 99.0 99-0 200141. 441.44 60183. 8183.8 
14.8148] 81157-3157-3] 141] 99.7 99-7] 2010142 1142.1 261/184; 5/134, 5 
I5,6|15.6] 8258. 0058.0 42[100.4|100.4] oz2 142,81142.8] 621185. 3 185.3 i 
16.3|16.3] 3358.7 58.7] 43-01. 1101. 1 031143. 5143.5] 631186. 0 186.0 
17. 017. 0] 8459. 40594] 44/101. 8101.8 O4 | 144. 2144.2] 640186. 7186.7 
17+7]17+7] 85/60. 1060. 1] 45/102. 5102. 5 05144. 9144.9 6518.401874 
18.4 18.4] 8660. 8866. 8 46/103. 2 103. 2] 065145. 7145.7 66788. 1188.1 
19.1019.1[ 87/61. 561. 51 47103. 9 103.91 7146.4 146.4] 67188.8 188.8 . 
19.8 19.8] 8862. 262.2] 48/104. 6 104.6] o8 147. 1147. 1 68189. 50189. 5 
20. 520.5] 8962.9 62.9] 49/05. 405.44 09 147.80147.8 69190. 2190. 2 
21.2 21.24 9063. 6663.66 50106. 1106. 11 10 148.5148. 51 70 190.9196. 9 


21.9 27.9 93|64c3]64:3| 157 106.50766-8 Tri 149.2 149.2 2711976197. 6 
22.66 22.6] 9265.1 65.1] 52107. 5 107.5J 12114949 149+»9] 72192.3192˙3 
23323. 3J 9365. 8065.8] 53108. 2108.21 13 150. 60150. 6] 73/193. 0 193-0| 
24+0|24-0] 9466. 5166.5] 54[108.9|109.9] 14|151,3 151.3] 74/193. 7193.7 
24.724. 7 95 67,2 67.2 55 109. 6 109. 6 15152. 01 52. oO0⁰ 75 194.4194 4 
255255] 99167.9167.9] 56/110. 3110.34 160152. 7 152.7 760195. 2 195-2] 
26.2|26.2] 9768. 668. 6] $7[111.0[111.0 171153.4½ 153.4] 77ʃ195. 995.9 
26˙9 26.9] 9869. 369.30 8811.711175 18/154. 154.1] 78 196.6196. 5 
27.6|27.6] 99[70.,0[70.c| 59 T112e4|112.41 191 154-81154.8} 791197.3j197+3 
28. 3128.3] 100|70.770.7] 60113. 1113.1] 20 155.6 155.6 B80[198.0j198.0 
29.0029. 0 101 71.4774 1610113.8 0113.8 221 156. 3156.3 281|198.7|198.7 
29.7297] 0272.12. 1 620114. 5114.5] 220757. 8 157.0] $21199.4/199-4 
30. 430.4] 03|72+8|72.8] 63]115,3|115.3] 23 157.7157 71 $3|200. 1/200. 1 
| 44|31+1| ZIe1} 0473. 573. 5] 04[116,0/116.0 24|158.4|158.4] $41200.8|200.8 
4632-5 32-5} 674. 9½74.9] 66|117,4|117.4] 26|159.8 159.81 86202. 2 202.2 
4733.2 33.2] 0%75.7½78.7 67 118.1118. 1 27160. 5 160. 5 87 202.9202. 9 
48339 33.9] 0876.46.44 68118. 8118.8] 280161.2 161.21 88 203. 6203. 6 
4934.6 34.6 0977. 177. 1] 69119. 119.5 290.161.9161. 9 89,204. 3 204. 3 
50[35-4| 35+4| 10 77+8177.8] 70/20. 2120.2] 30 162. 6162.6 90205. 1205. 1 
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Lancaſter „23 3 3 111 Tiraght Rocks 51 57 1124 | 3 H 
Liverpool 53 27 3 12 Ir Great Blaſket . 51 57 19 | 3 
Great Orms Hd, 53 20 4 3 0 Ennis Tuſkan 52 O [11 23 | 3 
Skerries Light 53 25 | 459 [9 Dunmore Head 51 59 [10 55 | 3 
Holyhead . . 433 19 | 4 529 Dunorling Head [52 5 [10 57 | 3 
Brachy Pool Hd. 52 47 | 4 57 | 7. f nden Head 152. 9 1 463 
Bardſey J. 52 4 2 The Sey en Hogs| | 
Barmouth 423 48 “WII! . . Toa Þ 
Cardigan Har. | | 22 *. _ | 7 
ur 54 „ 42 12 ; ntrance 0 
Strumble Head - 05 225 : 1. Shannon Riv, 52 15 0 32 | 3 
St. David's Head [51 55 | 5 20 | 6 Loop Head, N, | | 
Ramſay J. 51 48 5 22 6 Entrance ditto [52 23 [10 33 | 3 
Small's ; Light-| Norch Arran, or : Y | 
Houſe 51 48 | 5 36 |9 Killan . 3 6 10 17 [4 
St. Ann's ditto | - |{GalwayBay . ]53 9 | 9 59 | 4 
Milford Haven[s1 44 5 10 5 Sline Head . 53 23 [10.49 4 
Worms Head 3 4 3. Ennis Shark I, 53 34 10 52 | 4 
Caldy IJ. 1 43442 | 5 Ennis Turk I. 53 40 10 42 | 4 
Lundy L. En. | X 0 Clare Iſland” © „ + 53 4 10 36 ; 4 
trance of Briſ.| | 1 — 453 5 „ 
tol Channel 1 1 ack Rock «.. 2 10 
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TABLE V. Or LATITUDES AND LONGITUDES. 


„„ La. | Long, H. W: | Lat. {| Long. 
. | | D. M. 5. M. H. D. M. | D. M. 
Broad Haven «+|54 15N.[10 29W| 5 Goree I, 2 | 53N.{ 3 58K. 
Stag Rocks, off ; Schowen I. 2966 „ 451 47 3 43 

Broad Haven 54 21. [io 24 | 5 North Gatt ovol3$2 © [ 4-Þ: 
Down Patrick | * Rotterdam „4451 56 434 
Head — . 454 18 9 58 5 | * AMSTERDAM . »of ST 23 4 31 
Sligo Bay 54 15 | 918 | 5 2 Texel — 64 1 52 | 
Ennis Murray I. [54 24. | 9 185 Bremen [> «es 0 of $7 BJ 10 28 
Donegal Bay . 54 39 [9 6 | 5 ; Elbe River, Entrance of 54 4 0 2 
Tillon Head «154 38 | 9 25 | 5 + |[Hilige Land Light <<.-154 2x 17 4s 
Arranmore . 54 58 | 8 | 5 & || Holmen 225 „ : 3 
Tory Iſland . 55 15 | 3 48 | 4 & }|Robſnout «+ +157 30 4.2 
Lock Swilly . 55 17 | 8 7 T's Scaw Ee 
l ary e + } From the Scaw to St. Peterſburgh. 

Rocks — . 55 29 7 35 11 I Naze of Norway Ty 57 59 N. 0 21. 
Iniſhoan Head, Fer Light — .. 459 5 0 8 
Entrance of 1 Chriſtiana 9 50 J10 20 

Londonderry 55 16 [| 7 16 | 4 Frederick ſtad ++o-159 10 fro 35. 
Bengore Head 55 18 6 44 4 Paternoſters ——. . 457 54 111 32 
Racklin I. Weſt | Marſtrand Light 57 54 |11 40 

Point . 5 21 6 32 8 Wingo Beacon . 57 38 Jil 42 
Fair Head . 55 15 6 22 10 3 Gothenburgh —„. . 457 42 {11 45 
The Maid's | Leſſou I. Faſt P. 2 2 457 - 11 9 
N Rocks 54 55 ; 5 46 10 2 ö Weſt P. „„ 457 17 12 51 
Belfaſt Loch . . 4 43 | 5 45 f [ Trindelen Rock 57 2 11 15 
Copeland Lights 54 41 | 5 33 e & [Kummel Bank 45 27 ff 23 
St. John's P. + 454 12 549 11 Nidigen Light 29 457 18 112 1 
Dundrum . 454 136 © |I1 Warberg ——V. . 457 7 {12 19 
Carlingfordloch 54 0 6 12 10 2 Falkenburgh . ©0000 56 '54 12 34 

Dundalk . 53 57 6 27 [0 3 Halmſtad —B . 456 40. 112 56 
Drogheda Bar . 53 45 | 6 22 l [ Halland's I. Wadero 56 26 12 36 
St, Patrick's I, 53 36 | 6 10 fri Koll Light —. . 456 19 [12 33 
Lambay Iſland 53 31 6 7 11 Anholt Light 000 56 44 II 36 ; 
DUBLIN © „ „ „ 53 22 6 22 11 4 Haſelo I. — 4566 12 111 48 | 
Wicklow Lights [52 59 | 6 7 [10 Hielm J. . 456 10 0 54 
Wex ford 52 22 6 30 1 Cronenburgh Light oy” 56 3 12 42 
Tuſker Rock 52 12 6 14 8 *. Elſeneur | , 00000 56 * 12 41 
Carnſore P. 2 52 11 6 23 8 Huen I, North P, „ „% 1 53 12 44 deep 
The Saltee Rocks|52 5 | 6 36 | 5 * Lenſdſcrone - 12 5 
Hook Lights, * COPEN HAGEN 3 Ne 12 41 

| Waterford | | Saltholm, North P. 55 4x [12 51 

Harbour . 52 3 |7 3 | 4 1 Falſtrebo Light 5 21 f 53 
Dungarvon . 51 59 4 7 .36 5 Lubek *00+0 53 51 10 50 

Helwick Head 51 57 7 36 | 5 Dars Head — . . 454 18 [12 40 
Youghall «+ 6 „ 451 50 7 53 5 Bornholm I. N. E. P. 55 19 14 54 
Cork Harbour 51 41 [8 23 | 4 S. W. P. . 54 57 [5 17. 
Kinſale Harbour 51 34 | 8 42 | 4 * Dantzick ++++o|54 22. [18 40 
Old Head of | | I land, North P. ——56 1x 16 29 

Kinſale 51 30 8 42 + South P, ©. 57 24 117 | 9 
Seven Heads . 5127 | $8 52 | 4 Gotland, North P. 56 55 |18 16 
Dundedy Head [51259 8 | 4 South P. 5% 55 19 37 
The Stags, off | Goltſſce J. 8 1 19 27 

Toe Head „451 19 9 23 4 h Memel #04000 55 42 21 6 
Baltimore Har- Swaferort Lights TT 57 55 22 1 

_bour , ++++ool5t 20 | & 46 | 4 Domes Neſs Light ...|;7 48 22 30 

Runoe Li ht 9 2 1 

From Calais to Scato. Riga 7 1 i — 4. 55 | 
| || Pogerort Light ve-elc3 56 jan 
ci #00000 8 50 $7N. 2 STE Hengo Light . po. - = | 25 3 
83 1 51 2 | > 2 |* STOCKHOLM 63 ar |18 9 

u 1 voevedoecreof | Y 

#* Newport . .. 51 8 | 2 5x ||* StePeteriburgh | . . 59 * 30 25 
*Oſtend 0200000000 51 14 3 2 1 E ; en , 
Walcheren I. Weſt P. 51 32 | 3 26 RI E INN 
Vo: 4 1 SCENE , ; 3 3 
þ } : | 


$57: 
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From the Naxe to Archangel. | 
1 5 1 4 Long. * Avranche 
) | D. M. * St. Malo 2 „ 
N * The Naze "LY 47 59 N. 6 41 E. Cape Frehel © 00 
| Judder ys Or Walbert's Hd. 5 5 - It. Brieux v0 00 
Liſter Land i 2 62 „ „ 0 6 45 De Brahat I. 
KW Rutr'sI. 8 5 58 Roche Blanche 
{ Great Wylingſoe Light- 5 * St. Anthony's 
| Houſe "TILL I 50 Lights „ » 41844 
| Stavanger ©ves 6 | 5 9* Uchant, W. Pt. 
|. Ulſter's I. ©0000» 5 20 * Breſt 2 25656 „6 
' Bergen £00006 5 50 Point Ra: 
| Mus Sound $2450 5 30 Point L' Abbe 
+ Sillewoog 1. do 6s 5 21 Iles de Glenan 
N Kate Noſe 5262 2 6 „6 2 5 42 L' Orient 2 „ „6 „ 
* Dronthemn, Var. 2 P. Iſle de Groaa 
Weſt 262 5 000+ 11 10 Guiberon * 6 . 
* Werro, I. Var. 14 N P. * Belle Iſle 222 
ö Weſt | £20000 9 - 4 Houat Iſle v „ „ 0 
North Cape, Var. 1 P. Dumet Iſe 
| Weſt 52 2 5 „ „60 26 10 * Nante ©5000» 
Fiſhers I. Var. 1 P. W. 32 5 Rn . 
Kildume I. Var. 4 P. Dieu Iſſe TY 
| Weſt SAD 33 45 Roche Bon 
River Kola, Entrance, Ree Iſiiiie 
Vier. IP. Weſt ... 33 35 [Rochelle 
| Sweetnole, Var. £P. W. 68 37 3o [[ Rochfort ... 
Orlogenoſe . © 5 . 3 23 Oleron Ifle 0.0 0 
| Croſs I. Var. K P. W. 38 50 || Cordovan Light 
Ponoy R. Var. 4 P. W. 39 46 || Houſe .... 
* Archangel, Var. Z P. II“ Bourdeaux 
Weſt ©0000 „ 39 © Wa Feret ©0060, 
Catnoſe, or Blue Point 38 12 * Bayonne, «., 
C. Bona Fortune 40 28 [C. Machicaco 
C. Candinoſe IE" 41 25 ||Bilboa #00]; 
Weigate“s Straits —— 2 64 2 C. de Lata 2 ©» 
Nova Zembla 92 „* 70 0 C. Penas a ©* „ 
| mo : — e. Ortegal »* „4. 
Coafts of France, Spain and Portugal, C. Prior 
from Calais to Gibraltar. . rol ID! 
we | Corunna oo 
* Calais 50 58N.| 1 57 E. ſti. W. C. Belem 
Cape Griz Nez 3 2 iy Turiana , ««. 
Boulogne * Cc Finiſterre 
Etaples 22 50 31 Vigo Bayr. 
St. Vallery . . 49 52 C. Fafilis «.. 
* Dieppe ++ . 449 55 © * Oporto v0 0 
Fechamp «+. 11 IS. Mondego ... 
* Havre de Grac 9 C. Fiſeraon 
Mouth of th The Burlings 
Seine © 2 © 9 * The Rock of 
Caen N © 6 II Liſbon * 05 
Cape Barfleur | 5 * Liſban yy 
Lights *< 0 49 44 1 C. Epichel ©0 0 
Cherbourg + 49 38 7 1 St. Ubes 
C. St. Germain 49 46 9 * C. St. Vincent 
Alderney I. W. | C. St. Mary 
Point 239 „ 49 48 9 . Aveniſla © © 
Caſket Lights [49 48 10 [ Cadiz .... 
Gueroſey I. W. BE” E. Trafalgar 
Point — 24149 32 8 5 Gibraltar © 0 
Stark I N. Point 48 28 Ceuta | 20000 
Jerſey I. N. W. C. Spartel ., 
Point ++ +(49 16 6 A 
* Coutance . 49 3 6 | 
Lil ++ 148 50 6 


Tarts V. Or Larrrupzs and LoxcrTUuDEs., 


Lat. 


o. M. 
48 41 N. 


8 
43 48 


48 32 
48 52 
48 59 


— 


WL SD T'TTTTTY W ND MN „ 


ph 


2 uw ouw=o+Þ 


nn gcʒtcgotgmiͤvwdqag ae 


GO Os OO e .o 
Hh 


e 


— 


4 
—ä—ä— 
— 


un 
+ 
0 
G GGG G88 8.“U 
89 2 


_ 


— — 
— 


r — 2 1 . EY VET —— 


* 
$ 
. > 
; 
o 
5 


Taos Iv. Or LArTTUDES AND — ts 


fl —— ů — — — — 2 —— r 


E 1 8 
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| Ry nr pon 
| The North Craft of the Mediter-|| | im. v. u. 
ranean Sea, from Gibraltar to]] Roſaro ++ ++0o[42 43N-[17 405. [ 
1 Conſtantinople. | | 22 2 pts -: 18 
| | 8 8 ene 2 
| PS | Lats | Long. — . dete 
| D. M. D. M. pe Liqueta — 40 42 5 50 
* Gibraltar 52 6 66 „ „ 36 5N. 5 15 | * ; ib O36 1 30 19 21 28 
Malaga 9699932 36 42 4 15 C do PEN 18 55 422 3 
* Cape de Gatt 36 46 | 2 24 N le Larta wy 18 40. [21 44 
- 2 e 27 {© [Cila.../. Fficl 5 HR 
ene 48 75 mo 2 * 2-52 Cape Mantapan TT 36 * 22 3 
icant ; 0000003 25 0 9 . | 
Cape St. Martin . 38 47 | © SE. Cp 2 Anzele 6 37 [23 44 
Gandia 2 . . 439 1% 6W 3 C0000 3 34 24 13 
$ Valentia vv00o- 39 30 0 32 * Athens 7 45 10 122 3 
cape Oropeſo . % O N 9853 8 Fo 3 5: 
Fl River Ebro ++++0(495 44 [o 30E. C: 5 100 n 28 . 
4 ® Barcelona + oo[47 26 2 18 ape vv000e[3 O 125 © 
Cane Sebaſti: 9 97 8 1 Cape St. George 39 10 23 44 
pe Sebaitian t * Salonica or Saloni ue 140 41 23 1 
s Cape de Creux „42 18 | 3 23 Cape Ballouri Þ 41 23 14 
| Perpi „ +142 20 j 23 59 B29 e++139 43 123 58 
ER | Cape Pellice ++++139 57 [24 25 
Cette ——ͤ—̃ 43 24 | 3 46 Cape Monte Santo 9.91 (383: Þ 
Narbonne Raad 43 © | 255 | x eden = _ 5 TC. 
— 4 9 e043 5 : ” Galipoli 5 RE ba bs 7 15 1 
| ountfort eove[4J 4 
Mt 6 12 ; 28 || *CONSTANTINOPLE[az 1 [29 o | 
4 * Toulon ——2 . 443 3 4 
; Cape Taillar — 43 4 6 56” The South Coaſt of the Mediter- 
BB} Cape de Oropes 43 29 | 7 21 ranean Sea. | 
| Villa France „„ 443 42 TS %¾ . IS IT IT 
; Cape de Mille 43 54 | 7 56 [Ceuta . 435 SON} 5 14M 
f * Genoa 23 . 44 18 8 41 . Tetuan © „ * 35 28 5 14 y 
Y Point de Fino „44 I\ 9 Q : Q Negril 9690.35 25 I 
Y] * Leghorn . . 43 27 [10 27 [C. z Foreas — 435 38 2 45 
|| Cape M. Nero .. 43 18 [x0 © C. Fegalle . 436 46 | 1 2 
(6 Vada — 443 15 10 33 * C. Falcon T ove» 36 6 O 44 
Piombino 9. . 43 % 33 [C. Ferrat 292 36 4 fo 3E. 
; Point Ercore „„ 42 29 11 1 e. Tenois ; 00» 36 35 1 1 12 1 
» Civita Vecchia 42 5 f 52 [ Algiers — 435 49 | 2 19 
5 * Rome ++++.14T 54 [12 35 [C. Matifor 90 36 52 3 3 w 
Cape Dazzia . 441 38 [12 35 [* C. Carbon 2436 53 | 4 15. 3 
. =. Naples . "£006 40 51 14 20 * Tenes "B09 vu. „ 37 4 * 5 44 4 
Policaſtro 9.6.4411 17 [15 53 le. Ferro —j. 4 37 4 1733 
| Cape Batican «++133 47 |16 35 | Bona — . 436 45 7 53 © 
'F] Cape Groſe 9. 38 17 |16 16 [ Tabarca «+e[37 3 | $55 7} 
Cape Spartevento 38 o [16 57 le. Serra — 427 25 9 33 
Cape Collonia . . 39 o is 8 ce. Blanc — . 87 30 935 
y Tarento 96»«„ 40 14 18 2 Tunis 60 60 36 45 10 10 k 
. Galipoli . . . 39 56 118 36 [C. Bon „„ 437 9% fle 8 
Cape St. Mary, the En- Suſa 35 44 fro 50 
f trance to the Gulf of 5 C. Paul ; «++(35 5: fix Ig 7 
: Venice ++«+139 40 19 14 [Cape de Zoara 33 30 fir 2g + 
Brinici 6 6 „ 6 „6 40 38 pe: * 'Tripoli $00» 32 54 13 11 * 
Barry . 441 4 / 18 [ Magra | . 432 29 5 ©& 
Manfredonia . . q 4 40 |15 10 c. Menſurato «64132 24 lg 309 
Cape Veſtio 0 * 43 16 34 C. Lorat 2 31 © 116 30 1 
Peſcara 3 ꝗ . 443 13 4 30 [C. Studico —— . 431 43 (17 37 þ 
* Ancona 43 38 [13 37 II Santores 430 17 8 40 
Comago $0000 44 25 12 0 . Linconta . 430 57 18 10 WO 
® Venice „„ ++{45 26 [12 10 C. Sarabion c 2431 28 19 1 1 
Trieſte ++++++146 © [13 34 |} Zoara q 31 12 [19 o Þþ| 
Rovigno : TY 45 11 113 48 O. Bengaza „432 28 20 2 4 
St. Maria . 23. l C. cron þ x 
Peſcera | 00090 60144 42- 15 40 Derne "ih | 
Cape Seſto „43 45 | j16 25 C. Razatin 
K k 
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TazLE IV. Or LatITUDES AND LONGITUDES. 
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= Lat. Long. 
"Bb * 5 D. M. O. M. 
C. Luco —*ꝛ . 432 ISN. EZ; 25. 
Ce Soliman ++. 431 40 [25 45 
P. Ramitan ++. 431 25 26 27 
C. Lagoſego n 31 13 27 19 
C. Capopero —„ 431 3 [28 49 
2 Roſe $a „ „ 0 31 O 129 40 
* Alexandria — 431 11 1430 22 
C. Brule „Q 31 44 31 34 
- Domiata —. 431 36 132 1 
- Berella  $£0000 31 20 32 47 
C. Gallo ; — 431 34 33 55 
Jaffa — 432 £5 35 10 
„Carmel —„ 132 50 1 16 
C. Vardo — 434 18 135 57 
Tripoly ——2 . 436 46 136 24 
Tortoſa —2 435 20 |36 25 
C. Saudin 92.2436 © 136 © 
C. Canzin »+0+. (30 24 135 47 
deroon «+e++ee[39 35 |36 26 
Al po 9926 22 35 45 37 26 
C. rico „ 65 2 0 36 35 34 20 
P. Cavelere „2 436 33 133 17 
C. Dranmont : = £90 36 23 32 7 
Satalia 00000 36 53 30 35 
Cs Blanc 5 36 21 30 8 
C Seven Capes — 436 31 28 54 
Co Baibe 2005 36 44 28 10 
O. Crio — . 436 45 127 34 
C. Petrera 437 10 |27 30 
C. St. Mar . 437 45 27 20 
C. Blanc . 438 16 [26 32 
* Sm ——. 438 23 |27 27 
C. Baba 95 5 2 39 24 26 20 
C. Janeſari 139 53 [26 32 
C. Capitani *. ++140 13 T o 
Pruffias ent 4 


rr VET OD AB. 7 SE run. 
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Iflands within the Straits, 


2444 2 —ͤ 2 «„ 2 


* Alboran £04005 36 IN.] 2 48 
Taffarine Iſlands ++ 22 43 23 2 8 
Formentera, W. Poi:t [38 41 | 49. 
Ditto, E. ditto  06+0%0 38 39 1 10 
Ivica, S. ditto 38 48 |} © 51 
Ditto, N. E. ditto 2 139 10 | 1 11 
Salina 9—95*!7? 38 50 0 40 
Carbera, 8. Point . 39 10 | 2 23 
Majorca, S. Point 2439 18 2 32 
Ditto, N. ditto 232. 40 45 | 2 40 
Ditto, W. ditto —— 439 40 [| I 51 
Ditto, E. ditto 39 42 3 2 
| Minorca, S. ditto 2 „ 0 39 43 3 50 
® Minorca, St. Philip's] . | 
| Fort Sy ©0500 0 39 51 3 54 
Ditto, N. ditto Point 40 16 | 4 21 
Sardinia, 8. W. Point 39 4 ; 13 
Ditto, S. E. ditto 39 © | 9. 54 
Ditto, N. ditto „„ 41 IC 8 55 
Ditto, N. W. ditto „640 57 18 2 
Senera, N. Point 41 13 183 6 
St. Pelem —929“ 39 8 5 
Tovo 524 38 40 | 8 25 
Galite - 209005 37 50 8 55 
Elba —— 42 48 2 9 50 


—— - . 
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| Lat, | Long. 
| # D. M. D. M. 
Planoſo . . 442 34N J 9 45F, 
Capraia —— 443 20 19. 35 
Gorgona — . 443 24 9 21 
Pouza „ . 442 32 [9 55 
Luſterca ©0000 38 53 13 35 
Strombolo — 438 57 15 52 
Louaze 2 . . 438 10 12 29 
Mare limo "TEE 38 O 112 11 
Faugnana ++++[37 56 |12 26 
Sicily, W. Point 2952 38 11 12 40 
Ditto, S. ditto 36 45 [15 36 
Meſſina in ditto +. 138 15 s 59 
Pantelaria +6. . 436 54 12 0 
Linoſa 4 35 55 12 38 
Piduſſa : 29462 435 40 12 40 
Malta, N. Point 36 ©. {14 22 
Ditto, S. ditto ; Cos 0 35 39 I4 35 
* The Harbour in Maltaſ[36 o 14 34 
Gozo, N. Point . 436 12 114 50 
Corfu, 8. Eo Point . 39 31 20 50 
Fano, Entrance of the 
Gulf of Veniſ/ſe 40 8 [21 6 
Pelegofa . 442 14 16 30 
Piani 96292ũ25„³ 44 9 16 13 
Tremilli $0000 10 15 50 
Liſſa — 442 47 16127 
Poomo „„ „43 2 15 55 
Longa, S. E. Part 55 15 52 
I Scio, S. Point 5 14 26 32 
Cerigo, S. Point - . 36 22 |23 21 
Cerigotte - #664135 55 [24 43 
Milo 2—23*- . . 436 41 a5 6 
Martelene, W. Point 39 15 [27 12 
Goze 2 6 „ „ „6 „6 35 2 5 - 
S. W. Point © (35 27 [23 55 
Cape Spada 5 [35 45 24 18 
S. E. Point a 35 21 [23 55 
N. E. Point 5 35 35 827 6 
Rhedes, S. E. Point 35 27 13 45 
Cyprus, W. Point 35 © 31 55 
E. Point 35 40 135 © 
8. Point . 34 30 33 16 
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The Coaſt of Africa from Cane. 
| . Spartel to Cape Verd. 
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* Cape Sparte 435 48 N.] 5 47W 
* Laraſh —„9 35 IN 6 8 ö 
* New Sale — . 432 35 | 6 38 
* Mazagan —V . 433 I5 | 8 11 
* Cape Blanco 33 5 | 8 20 
# Cape Cantin + +132 35 0 
* Sama Bay +++ 432 20 40 
* Mogadore Iſland - . 31 27 | 9 25 
* Cape Geer 0000 30 28 9 47 N 
Santa Cruz —„ . 430 29 | 9 34 
Cape N un . 428 40 [1x 10 
Cape Bajador . 26 29 14 20 
® Cape das Barbas 2 15 16 34 
Cape Blanco . he 41 16 52 
Arguin ; ov+00cef20 22 16 24 
Cape Miric „„ 19 15 116 26 
Portendic . 6 „ 0 6 „ 6 rs 6 16 58 
Senegal Par „66 415 51 16 9 
* Cape Verd 14 46 (17 7 
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TAsLE IV. Or LArrrupzs AND LoNGITUDES. 


5 0 | From Cape Verd to the Cape of. 
* The Weſtern Iſles. Good Hope. | | 
a — 1 8 . 
Wii — | Lat. Long» ne 8 Lat. | Tong.” | 
| Ib. M. 5. M. D. M. |D ** ii 
FFF 
| * +139 34 *' Goree Ile. «+» » | | 
0 2 the Town 1J38 32 (a8 37 Cape Naze 2.44 24 117 18 : | 
Pico 438 29 28 20 Cape St. Mary, Entrance 13 17 [16 56 I 
Tercera . 438 54 28 15 to the River Gambia 3 = 1 | 
St. George „ 438 39 22 55 Cape Roxo l 2 36 XS | 
Gracioſa — + 39 2 28 4 Cape Vergue 221 3 5 75 
St. Michael, E. Point. 37 47 * bo” Delos Iſles . 3 W. 13 4g 
Ditto, W. Point * = $0 1 * * Cape Sierra Leon | <4 3 
* St. Mary 22 © I25 „% <;-3 37 * 
— 12 0 * Cape Mount 5 6 16 [xx 77 
. * Cape Mezurado * i. 
The Madeir as, Cape Baxos . * © of 5 2 : | 7 
MO Seſtos River * 45 If 9 
F 32 58 N. 16 20 Cape Formoſa * of 5 3 2 43 
; Rock E. of ditto, under | * Cape Palmas 95 . 4 58 6 20 75 
Water 2433 30 16 2 St. Andrew's River : 4 OY 
Madeira, Faſt P. 32 50 16 4+ Cape Maho „ ol 5 . 
Ditto, Weſt P. 632 30 % 26 f „ Gape Appollonia 4 59 1 
r led ge nr ng 6 440 „ 
The Salvages Iſlands — 'S. 14 e e 
ä : * Sakondee RE _ 1 
* „„ LS 2 
The Canaries. = ng BY Caſtle. 5 = 2 a E . 
I Devil's Hill » of 5 24 | . : 
* Manzarote, North P. zg 25N|13 26W|| Anamaboe Fort 5 10 | I 5 5 
* Ditto, South P. 28 $3 15 a * Acra SES *. © + »f $ 30 . x 4 
Forteventura, Weſt P. 123 4 14 * Barracoe OM Bt, 1 2 i 
Ditto, Eaſt P. 23 40 [13,40 ' [I River Volta »* *f 5 53 5 b 
% Canaria, N. E. P. 28 13 15 33 Cape St. Paul ry 52 1 40 : 
Ditto, South P. 27 42 18 4 Whidah © » + «of © 25 3 13 | 
The Peak of Tenerifte|28 13 18 o || Formoſa River jo of $23 ; 10 
Ditto, North P. 22 39 " o || Cape Formoſa + of 4 39 3 40 5 
* Orotavia in ditto | 28 23 ke 1 New Callabar River | 4 23 O 5 
Santa Cruz in ditto 28 27 1 an Cameron River. 3 20 0 © j 
rigs ey. OS i, 43 i J ; 
Tazicote in ditto 428 3 of. -5 Gabon River z0 $1.9 #. ; 
Ditto, Sonth 7. 28 18 [17 37 S. de Lov Gonlalven 0 475 9 12 | 
Gomera, at the Port 5 28 6 17 * Seſto River 323 9 35 : 
* Ferro, the Town 27 47 17 49. Alvary Bay „ 143 37 8 5 : 
#* Ditto, Eaſt F. 7 70 17 0 Congo River n 13 
CR EE PLE IE DOE: 6 45 fl © + 
ent, Jo jm 5 off 
: ip de Ben ve Y 2 
1 Cape Verd INands. St. FIRM pd — — _ 3 j 
on black. ks [16 27 |12 44 ; 
| N. 24 48 like black hommoc 1 9 8 | : 
TX 1 * © ® I7 9 Ii 6 * Tiger's Iſland 9 16 3 12 | | : 
St. Vincent » + [16 50 41 2 5 che Pris 18 40 [1442 5 
St. Lucia „* =p; 26 * Elizabeth” Bay 126 12 115 39 | 0 
„ 116 8 8 os the Ree de Dajan Tg o 14 0 > 
* Sal + + [16 3 * * Angra Pequena 26 35 14% 2 
* Bonaviſta + + »f16 6 22 8 Cape das Voltas 229 © 16 45 | 115 
* Mayo | „ 4415 10 12 27 * Walwick Bay, N. W. . F x: 
St. Jago, North p. „ n+ 1 Point | A 8 . 5 4 x. 
Ditto, South P. . . 47 3 5 Cap Neſcada | 
Brava | „ 14 50 124 ” Ce Helen 5 Bay, C. St. 
Fogo e Martin's 3 
1 OE I * Saldanah Bay © 0 
a | | [OE Cape of Good Hope 
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From the Cape of Grid Hape to 
| Canton in China. 
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34 298. {18 


Te "Fa 18 20E 
Falſe Cape „ » 434 16 [18 50 
Cape Aguillis + +134 44 [20 15 
1 Falſe Bay * „434 10 |18 39 
Bay St. Braze  » +134 28 [21 59 
Cape Talhado * + e[33 27 24 7 
* Algoa Bay = . 33 39 126 35 
Cape Delgado, Muſcle B.] 33 38 [24 10 
* Firſt P. of Natal 32 11 128 51 
* Middle P. Natal 39 45 30 20 
Port Natal „ 429 50 130 57 
Smoak y Cape - 27 "7 133-18 
Cape Se, Mary, Eatranc ; | 
of Pelagaa Bay 25 51 [33 16 
Oape Coriantes 43 37 36 35 
Cape St, Sebaſſian 21 35 36 25 
Sofalo „ + . Ig [35.32 
Angoxa > w 16 11 39 2 
2 9+ + „ 21 29 [39 2 
Mozenbique „ [14 56 [40 29 
Cape Delgado . 0 6 aa 15 
Giuloa * * 8 41 39 40 
Mombas 2434 |41 39 
Melinda » + e| 2 45 (41 47 
* M  #/e] 2 20N.146 25 
Cape Baſſas » ef 4 50 49 2 
eu, v1 Þ * 10 27 51 33 
Cape Guardafu 11 
Cape Babel mandel, En. 4 
trance of the Red Sea. 12 38 
* Cape Fartaſh 2 * 15 29 
* ape Aden a » 412 45 
. Caj 12 10 „ [27 16 
7 J009E a 1. Ea 12 18 
Ditto, eft Point * 12 45 
* Cape Pedro 7 54 
| * Moka in the Red Sea | r3 7; 


* C. Ne 
* Gulf of Martaban A 


: 41* Cambaja Pgint | 
Avarella Point 1 » 


cape Ifoclette 


4 Goes Ea and Cape Horn. [Great Mazeira I. 
— N NN 6 7" Mat \ ing . ; 
| D. M. D, 8 be. Jak l = 
St. Paul's...» >» »| © 54K[26 40 C. Muſeldon, Entrance t 
Tho Ferdinand Noronka | 3 568.132 32 "hs Gat of Perſia 
St. Matthew .. 1 33 | 7 30 | ||Cape Birdiſtan 
Fernand de Po, N. p. 3 23N 3 SE. Gambaroon 525 
Princes J. 8 Cape Monze . 
St. _ Thomas, Man * Baſſora N 
War's Bay + + 40 27 * Point Gigat * 
Ditto, South FP. 0 5 592 I] Diau Point ©. » 
* Annabona 288. 5 52, Cambaye 28 8 
* Trinidad  » 40 15 [30 30 Surat TE 
* Aſcenſion 7 56 14 16 [Cape St. John © © 
* St. Helena, James Town 15 5s | 546 | tA _— 
Saxemburgh 69 41 19 15 oabul a. 5. 
* Triſtau da Cunha 37.10 183-20 $6-:Gou N 
Diego Alvarez © 0 39 20 JF. + | ® * 
* Gough's Iſland 40 3 12 30 . 5 > 
Falkland I. N. E. P. 51 50 {63 39 [Mount Dilly . 
Ditto, S. W. Point 51 © 166 5 [ Cochin 1 
* Iſland of Georgia NUR. ants. * 


“ Cape Comorin 
Dondra Head, South P. of 


Fa Ceylon» 


* Trincomaley B. 
P oint Pedro 47S, 0 
Point Calymere . 
* Negapatnam . 
* Pondicherry . 
* Fort st. David's 
Madras 8 
Point Divy 2 
* ulipatnam 
*Cofinga Bay p 


* Point Gordeware 

* Viſagapatam i 0 

22 5 nnd am „ 
9 Pagoda | 
lack Pagoda . 

f alſe Point 

* Point Paimyras 

* Kadgiree * 

* Balaforce 6; 

„ 


Cheduba is 


L 
Aracau River . 
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2 
i fe 


* Tavay Point 


* Junkſeylon » a R 


* Malacca 
* Cape Romana 


* Siam, in the Gulf of | 
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Siam 


* Pulo Canton 
* 'Macaq 
I Canton | 
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. eee IV. Or LArrrupks AND Loxorrupzs. 
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; _ between Cape 2 the. _ 


[113 53 
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lands es between the Cape f 


- Tanre IV. Or LATITUDES AND LonciTupEs, 
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5 Eof 2 Cape Comrin. 


 Gooa — and Cape Cameron. | | Lat. | Longs 
WY F75 | Long | D. M. D. M. 
| Io. M. D. M. || * Ceylon, S. Point 5 47N.| 81 2E 
St. Paul's Ifland 437 31S[77 $6E. * N. Point 9 57 | 80 39 
Amfterdim « . . « +33 15 [78 o || * Trincomaley in ditto | 8 35 | 8x 27 
* South P. Cape Bale of Cotton Rock | 5 28 | 86 15 
St. Mary's N 25 33 44 55 Pre paris I. | „„ [14 04:03 8 
North P. C. Ambro Cocos I. North P. 14 21 | 93 10 
or Natal | z 2 [50 19- || * Great Andaman I. | 
* St. Auguſtin's B.] * 3 35 (43 30 North P. - » [13 30 | 92 30 
C. St, Vincent Ua 46 [43-37 SouthP.fii 22 | 92 35 
C. St. Andrew's 36 6 [45 32 Little Andaman, S. P. [10 15, | 92 45 
C. St. Sebaſtian . 12 30 49 44 Nicobar Iles, N. P. 51253 91 
Bay Antongil 16 J50 38 4 South PI 6 51 | 94 77 
1. St. Mary 16 54 50 36 Sexes, — . | 7 35 | 95 30 
* Foul Point 17 41 [49 59 Hog I. „„ 
* Fort Dauphin 28 © [47 5 Pooloo Nyas '"- T0 I THEM 
Baſſas de India +» 22 20 41 30 Po Mintaon o 58. 97 45 
Europa Rocks + +. + e[z2x 30 [40 17 || GoodFortunel. S. P. 1 57 99.49 
ow de Nova «+» + 4% 15 43 7» Engona „„ 
uſſex Rocles + . 1 29 [42 26 || Poggy or Naſſau, & Pp. 3 15 10 25 
Bazaruto Rocks . . 421 16 136 30 Trompeuſe | 5 33 102 30 
Engliſh Bank » . + [17 30 39 27 * Prince's I. Straits ol] W 
Chefterfield ſhoal «+ + 416 17 [44 © Sunda + + «| 6 24 1104 48 
* Mayotto J. 2 47 |45 30 Bearings of a Rock or 1 
* Mohilla I, * » + 42 30 143 55 which the Indoſtar 1 
1 ee ; »:< {18-15 134 35 ſtruck in the Straits of 
* Comoro „„ 11 32 14 30 Sunda. a 
Portugueſe ſhoals . 2 33 i 55 || Zeectip Weſt 5% North 
ohn Martin's I. „2e 9 143 15 Pk. on Crocatoe 8. 15 W. 
Aldabra Iſlands .. 9 4% 46 45 || Peak on Tamarind I. N 
Aſſumption I. « + | 9 45 [47 37 69 W. 
Coſmoledo I. 49 46 448 38 Captain McIntoſh rowed 
S. Peter's I. . | 9 34 50 47 round the Rock in a | 
Natal I. . viks 8 30 [47 15 Circle of ten Fathoms, | 
Sandy I. + + . o| 9 16 (48 12 and the Boat was neve1 li 
ZanzibarT, - + +1 6 x0 |40 45 in leſs than ten Fathom 
Amirante I N.W.P. . | c 10 3 ater, | 
S E.P. |; 39 55 0 */Chriſtmas 1. jo 3g 104 27 
Mahe I. N. W. P. 3 50 N. 54 5 || Coco Iſland « + + 421 45 98 36 
8 E P. 5 208. 56 30 || * Java Head, or W. P. | 6 45 fog 55 
* Iſle Bourbon » » »[20 52 55 36 * Eat P. 8 37 [104 37 
* Mauritius 420 10 157 35 || North Iſland « | 5 41, 105 50 
„Diego Rais, or Ro- I Peak on Crocatoa J. 6 3 Jrog 14 
drigue 49 40 [653 10 Peak on Tamarin 1. 1-6 54 105 18 
* St, Brandon » . 416 34 62 50 [ Leeclip = » + | 6 50 Jos 12 
Nazareth Bank, S. W.| * Batavia in ditto 6 10 106 57 
Point ' + + +[16 45 [60 © || * Bally Straits, South IL 
N. E. Point|13 35 61 44 Entrance 8 45 114 47 
Sandy Iſland . » 5 10 {55 5 || * Bally 1. South Point 3 56 25 23 
* South Roquepi-ꝶ {10 30 64 32 || Lombock Straits 149 10 ns 57 
2 de Nova + . 410 15 |53 30 [Straits of Maſs 1 o 116 50 
rovidence J. 9 15 53 32 Straits of Sapy » .* .', 30 119 32 
St. Francis Iſes «| 7 to 156 30 Sandal Wood I. . 1945 [120 © 
Peros Banhos » 9» + «| 5 30 72 20 Rotto I. „„a 
* Diego Garcia 47 30 172 35 Timor I. Weſt Point ro 15 123 43 
Candu Ifles * » + «| 6 ON, 35 [ PuloRunda _ .. .| 5 9 | 95 39 
Adu Iſles „„ of 4-20. , !. IIS 95 33 
Maldive Iſles, S. E. P, | o 408.74 55 | * 'Pulo Braſſe e 95 21 
6 W. P. | 7 15N[73 40 ||| * Pumatra, Weſt Point | 5 25N| 95 32 
: . Malique Iſlands . 18 15: 173 29 | * Achen, in ditto | 5-22 1 95 4% 
|| Laccadiye Iſles, S.E.P. [io 8.72 45 | * Bencoolen, in ditto 3 49S.jroz 6 
11 8 N. W. P. 12 36 . 72 * F Ele Pola - « | $ 33-1104. 9. 
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. Tazrs IV. Or LArrrunxs Aup LoXGITUDEs, 


| he i in the China Seas to the 


CRE „ ECTS LP? wa ne 
9 2. hrs $7 * >< 7 = y 4 7 7 p 4% 4; 
. 4 2 1 / 


In of. Java. 
. 1 | Long. 
| 57 3 B. M. 
— #7 126 ok. 
oud . : 100 17 
® Lucepara, S. Entrance 3 
to the Straits of Banca 10 6 10 
Monopin Hill 105 8 
Billiton, S. E. Point 108 15 
Bintang. E. Entrance tc 2 
the Straits of Sincaport tog 15 
; Spirit Iſland 5 | 30 
St. Julian's Iſland 106 38 
Timelan Iſland 22 107 15 
Oy Iſland RN _ 105 5s 
I. . wg 7 
Saddle Ifland . © » * beg 44 
Anambas Ifland 106 15 
Natunas . + of tos 10 
* Pulo Tinoy I. N 105 52 
* Pulo Aroe 1. 2 . 104 42 
* Pulo Timon I. 8. P. "04 oa 24 
3 — 4 103 30 
Ss 2 o 2 
Ridang 1. 55 3 ” 
Pulo Uby E 1 103 45 
® Pulo Way ; | 102 34 
Two Brothers ne 37 
'* Palo Condor * 2 * 06 10 
* Polo Sapata 3 108 42 
N ; r 113 10 
Pitt's I. 2 114 3 
2uth Sea Caſtle I. 1112 4 
Paracels 1. North P. {110 © 
South P. 1:09 30 
| Macclesfield Bank, N. a 
Point 1114 10 
| Soul Point 114 20 
ee 117 12 
Hainan North Point 110 1 5 
South Point 109 20 
fFormoſa, South P. 120 52 
Pratas Rocks 3 116 15 
Triangles s Rocks, 377 111 © 
[ 111 32 
. n 8. W. Point 109 28 
- * 8. E. Point 114 25 
. * Wi. Point + [108 45 
. Point 118 50 
. Pint 116 45 
: * Balambangan, En- 
trance to , the Sooloo | 
Sea 5 117 2 
A 177 30 
| Palawan, 8. Point 117 30 
| N. Point 119 46 
#* Sooloo I. E. Peint 121 21 
| Celebes, S, Point 120 6 
F #124 o-. 
Luconis, Point 1120.45 
n Manila in Luconia 120 39 
* Karkalang]. SP: 126 14 
RE = N E. f. 1126 20 
* Moratay k. 127 30 
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* REFS N. Point 
* W. Point 

* Heri I. 

* Tirnate I. 


UW 
-""& 0 $$ '* 


* Mariene 1. TED) 


* Sutta Manga! I. 

* Burro I. Weſt P. 

* Sutta Baſſie * 

* N. End of a dangerous 
Shoal off Bouton I. 

* Bouton I. S. P. 

* Toucca Baſſie I, 

* Balataya1. . - - . 

* Cambona I. . . 

* Salayer Straits 


* Celebes I. S. P). 


N. P. N 
Ni. W. P. 
Tonyn 1. „ CES 0 
Luciſiva I. * 


Paternoſters in 3 Strait | 


of Macaſſar 
Pulo Laut, S. P. 
* Great Solombo 2 


* Lubeck I 2 
* Cari mon lava I. 
P ulo Rache I. 0 


aG d A G G 
21 8 yn 
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Lat.” 
O. M. 


e 
o 59 
9 57 


1 48 
3 
2 36 


; 


8888 


* 
wv. 
— 


5 28 


5 47 
5 48 


5 83 


2 17N 


© 218. 


Long. 
D. M. 
127 20 E. 
127 1. 
126 54 
126 53 
126 40 
t26 17 
125 43 
125 41 
t22 8 
121 11 
123 15 
122 37 
121 26 
120 6 


"ou 6 


. 


1113 8 


112 12 
110 10 


18 3 


Nor z. In theſe Seas there are many 
thouſand Iſlands, ſo that it would be of no 
Uſe to lay them down here, Recourſe muſt 


be had to the beſ Chart. 
New Holland. 
5 S. WCape. 43 428. 146 5E 
8. E. Cape. 43 46 147 5 
* St. Maria's Iſles 43 20 148 10 
* St. Patrick's Head 44t 44 148 20 
* Cape Howe « + 437 24 149 54 
Cape Dromedary [36 21 150 4 
* Botany Bay 434 © {151 20 
* Port Jackſon » +133 47 fi 21 
* Cape Hauke +. [32 13 152 28 
* Smoaky Cape . . 30 49 153 7 
* Cape Danger + . 428 7 152 28 
* Cape Morton « [26 57 153 22 
* Sandy Cape +. + 4445 [153 2 
* Keppel Bay . . « .123 30 [150 40 
* Cumberland I. „ - 120 30 [148-45 
| * Cape Cleveland 19 10 148 5 
* Cape Flattery 414 52 14 
* Cape Conway 420 44 148 30 
* Cape 1 44 141 37 
Van Diemen“ s Bay | 10 30 130 15 
' New Guinea. 
Ee Fae + © o| $408: 7 mY 
| Eaſt Point | 6 20 148 o 
* Louiſiade Iſles, E. P. 0 35 [154 © 
Weſt Point [1 30 1148 30 
* New Britain, Eaſt P. | 4 53 153 9 
- . WeſtPoint 6 © 149 20 
bag ey vs 5 oO [152/30 
| - Weſt Point | 2 20 148 20 
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TARkLIR IV. Or LArrrupgs anD Loxvorrunzs. 


* Lat. Lon g. 
* $5 o. Mu. p. M. 
* Sandwich Land, N. P. 57 305.27 30 
X Southdittoſ6bo o 27 27 
"nM | 
South Georgia. | 1 
C. Buller . «153.63 37 40 
C. Charlotte 454 32 36 x 
C. Diſappointment 54 58 36 15 
C. George 1454 17 36 32 
C. North . . p54 4 38 15 
Sandwich Bay 454 42 {36 12 
Saunders Iſland 2 6 36 58 
Wallis's Iſles 2 454 © 138 29 


The Coaſt of Iceland. 


Reels and Shoals hing Wt of | 
— Holland. 9 
Lat. Long. 
| DE [DO. M. D. M. 
A Rock above Water 28 178. 98 3oE. 
Cloats Iſlands — e[21 45 | 93'27 
Tryal Rocks * 40 [04 30 
Roſemary I. + e[20 30 [110 45 
Abrolhos Shoals 28 30 111 45 
Kerguellen's Land 128 4x | 96 4 | 
Iſlands in the Pacific Ocean, bing |! 
between New Holland and Cape 
Horn. 
Formoſa, South P. 7 8 5N. 120 50E. 
5 North P. 25 15 [122 13 
* Tayoan in Formoſa [22 40 [120 20 
Great Liqueo, S. P. [73 15 128 30 
North P. [28 o [128 30 
Xuno I. South P. 31 30 131 50 
North P. 34 45 131 30 
Niphon, South P. 33 30 135 0 
North P. 41 © [142 © 
Matooſmace » 42 30 [140 30 
* Kamtſcatka on the | | 
Main, South P. 51 © 6156 30 
Beering's I. South P. [54 wig 0-1 
Ladrone Iſles, Northern- 
molt ». + - fat © 114 6 
Southernmoſt | $ © 114 6 
* Peſcadore Iſles + 10 30 [164 © 
Huahine I. s 448.151 o. 
St. Bartholemi +114 20N. 156 30 
I. St. Pierre h © 178 45 
Sandwich Iſles 17 418.168 39k. 
Northernmoſt [a2 © 159 30 
* Owhyhee, South P. [20 o [155 30 
* Queen Charlotte I, [19 18 138 4 
* New Hebrides, 
| C. + + e[14 56 167 26. 
Northernmoſt 14 30 [156 45 
Southernmoſt [20 30 169 30 
* Ballabea I. [20 7 [164 4F 
* New Caledonia Pud-| 
gona ' + 6 + . [20 18 164 47 
* C. Colenet 420 30 165 2 
* Charlotte's Forelandſaz 15 [167 20 
. Nerth FE. 20 0 158 30 
* C. Coronation z2 5 [167 14 
* Friendly :fles, North- 
ernmoſt * + 19 30 [174 15W 
Southernmoſt 30 75 10 
* Societylſles, N. W. PIP xe 30 152 o 
* Otaheite, OaitipehaB, 17 46 149 
* Hood's I. + «| 9 26 138 46 
New Zealand, | 
* Duſky Bay + +145 47 [166 24k 
* Pallifer's C. Kl 38 175 24 
* C. Farewell 440 37 [172 47 
* Turnagain C. 440 26 [178 3 
* North C. „434 10 [167 10 
* South C, 447 20 [167 30 
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Reikneſs C. 2 * 63 55N. 23 40 W 
' Weſtman's I. . 63 41 1 
Palrixfiord „65 36 * 4 
* Straumneſs 465 40 24 26 
North Cape . + e|06-34 232 5 
Grims I, * 467. © j21 41 
* Rikeſiord 5 67 0 17 30 
Long Noſe 466 45 [12 14 
Balaneſs „„ - [00 23 13330: 
Enchuiſon I, - 'ej0% ©1100; 
Engelhoaſt » .+ (04. 32 12 14 
Wreeland I. 464 5 13 14 
C. Hekla 63 22 116 49 
The Craft of Greenland. 
* john or Manen's 1. [77 ION.j-9 44W 
Gael Hamkes Bay 75 o [| 6 45 
Bontekoe I. „% +173 $7 1 Y-J0 + 
Chang P. c MLT. 
Dangey I. » +167 23 27 19 
Herjoſis Neſs i. > 65 3 130 19 
Whales I. . 0 462 30 39 3 
C. Diſcord * 60 50 39 85 
C. Prince Chriſtian 59 55 [41 30 
1 C. Farewell 159 38 [42 38 
C. Deſolation 2 o 4 FF 
| Davis's Straits. 
C Reſolution +162 40N. 46 38 
C.. Comfort 62 45 [47 30 
Hope Harbour 463 55 [47 50 
Gildert's Sound „ 464 15 47 5 
Cook en Sound 64 50 [47 5 
K Chriſtian's River [66 7 47 8 
Muſketto Cove 464 55 152 51 
Romel Fort 467 22 45 53 
Diſco I. 8. W. Point 69 6 [44 38 
Waygate I. 2 # 70 40 44. 8 23 
ſames's I. C. Bedford 68 30 50 8 
Cumberland I. S. P. 66 o 30 
Bay of Good Fortune 64 20 61 29 
| C. Elizabeth © 462 5 30 
Reſolution 1, C. War- . 
wick 1 4 164 30 
| Hudſon s Bay. " 
Button's Iles «160 47N.16; 16W 
Lowe's. Savage I. 61 48 * 20 
Terra Nieva 8 68 © 
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62 
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Or LarTiTupes And LoxerTupEs. 
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. +147 8 


& 4 8 | | : 
= D. . o . 
Saddle Back I. 46a 10N,|168 10  Newfe n. i 
Great Bear J. 54 4 79 56 || mm av eons * 
— Cove „ „462 69 © >. M. o. Ni. 
aker's Dozen +157 | 8 | 
Great —__ I, 24% 2 25 [70 © matte Ie, Var, 20 55 J ewes 
_ ies 8 "x 5 ho 2 Quirpon Harbour 51 40 [55 
e e e St. Anthony's Cape $2 17 168 
Saliſbury I. „463 30 [76 50 Hare Bay Jax as 
Nottingham, E. End 63 35 76 45 A 8 
e. "Cn, Eaſt End [62 50 74 15 eee 1 3 8 2 
; | e * - 8 Hooping Harbour 50 46 56 
Burgeo Iſles - 207-4 5³ - White Eay 450 I5 [56 
— Walknham 2 1 e ** 48 Horſe Iſlands 4456 21 [56 
8 North e "us 78 C. St. John „ 456 16 65 
* South _ 6 " 1 I py Bay of Notre Dame 50 o 155 
4 : „ O 
88 E .* Bay " 0 55 40 2 
2 E Wadham Iſlands 49 54 [53 
Large Swan's Neft 62 20 [33 30 n „ 
CGH pton 2 10 86 10 Eq "ST Rh 
Churchill Rivet 58 47 4 7 | 1 3 
* 1 Fe 2 C. Bonaviſta „8 52 152 
Port Nelſon's Shoals 57 35 192 30 r 
bc - HOO 2 P. of Grates © o|48'22 52 
= C. St. Francis = #7 54 52 
* St. John's Harbour [47 32 
From Hutlfor's ma fo Quekee, Gs nes 4. 7 
rw C. Spear 29 2 66 0 +6 = * 
N f Bulls 29 » ä 
al . Jy 50 (63.32 Cee 4 3 [oa 6 
1 Cardinals I » ©. Race : © © 46 30 152 
is. Virgin Rocks . 46 30 [50 1 
W Eaſt 1. . © „ Cs, Pine © © © „ 46 40 4 53 15 
* Sadel Iflands St. Mary s Fay 446 50 53 30 
Inchanted Cape C. St. Mary's „ 46 52 54 2 
St. Peter's Harbour Bay of Placentia +147 © 154 30 
C. Harriſon | Chapcan Rouge 446 52 155 17 
1 Great Bay of Eſcimanx St. Peter's I. + +146 36 56 6 
G Langley J. 446 42 66 15 
5 Vork Point ©. » Great Miquelon 3 46 55 156 3 
Red By » + » Burnet + + » „ 18 8-2 
Black B 5 © Fortune Bay » +147 16 J55 30 
Red Cliffs * 0 Penguin's Iſlands 447 24 157 © 
Forteau Bay IC - 2 Runney I. 29⁰ H 2 47 32 57 25 
Grand Point * Great Barriſuay $147 37 57 40 
Eſquimeaux Pay * Burges J. 447 32 157 37 
Haha Bay | »* © . C. Ray, Var 20? Weſti47 37 [59 10 
bt Great — . 8 Cod Roy I. . „ 2447 7 52 159 18 
Little Mecatina Iſlands | | C. St. George, Var, 19 W. 48 30 159 
Mount Joli a : South Head - 149 7 658 = 
j imean Wands - +. It» re are} « i 
Ke, n1 , os 222 40” Welt 449 22 |58 12 
Oran Bay St. John's Bay St. Paul 449 50 57 50 
The Seven Bay Ingornachoix Bay | (50 38 157 22 
Trinity Bay —_ St. John's I. + 450 50 [57 18 
St Nicholar's Bay Point Ferolle . +107, 4.142. S 
. Laval Ba . 0 Bay St. Barbe » 451 15 156 48 
I Bay of Rocks 8 C. Norman * + » 31 40 $5 57 
5 St y = Bay Limits of the Great Bank . 
"6's of Newfoundland, North 
12 „ + 6 of $028 
* South. 41 © 
Outer Bank. | 
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Tat IV. Or LATITUDES AND LONGITUDES. 
8 ee e s —ñ . — — — 
2 I . . Lat. 
7 a ir off « St. Lawrence. || D.M. 
* e Tay; Var. „ 
| Lat. Long. | Weſt 444 34N- 
4x | . (P.M. D. M. port Jackſon 1 
St. Paul's ++ +147 N. 5 5 ide of Hope 443 33 
Bird Iſlands 47 55 fes 36 Port Roſeway -* 43 40 
{ Brion I, . . +147 52 6 55 [C. Sable, Var. 11? 15 : 
| Magdalen I. N. F. P. 147 4 [60 55 % Wen 44 27 
| S. W. ditto 47 12 br 36 Spal Iſles — 43 27 
| Entry 1. „„ „„ „n e 43 52 
1 Deadman's I. «+ q 47 15 61 48 ||St, Mary's Cape, Var 
| I. of Anticoſta, E. P. |49 8 6134 11 45 Weſt 44 10 
| S. W. ditto 49 22 63, 18 [ Breyer's I, Var. 11 15] 
Weſt ditto 49 48 64 18 Weſt 444 79 
| North ditto [49 53 63 58 Anapolis Royal © 44 47 
I. de Bik, in the R.St. ; | Hauto TI. 2 45 19 . 
| Lawrence | +. 48 52 |67 50 [C. Chignecto, Entrance 1 5 
Mount Camille . . . 48 37 67 15 ||  Baſenof Mines 45 44 
| C. St. Ann 1 »++j4Y 3 66 © E. Spencer 143 17 
| Magdalen R. . 49 13 65 18 ||Mocgone's 1. Entrance | 
C. Rozier | 48 47 |63 56 || of St. John's River 45 18 
C. Gaſpe and Bay . 48 4x |63 53 [Wolf 1. i. 07 
Fut P. . . 145 34 63 33 Orad Manan I. South | 
| I. Bonaventure '- . 48 28 63 53 ]| Point 464 43 
C. Deſpair . . 48 24 64 1 [[ Weſtern Seal INlands 44 37 
Miſcou I. Entrance of 7 Machois Bay __...[44 44 
Chaleur Bay + . 48 © 64 16 || Gouldſborough Harbour 44 34 
P. Eſcuminac  ..,,\47 1 64 37 Mount Deſert Rock 44 3 
St. John's I. N. Cape 47 2 —— C. Ann Light. Houſe. [42 51 
HD Weſt Point 46 34 [04 21 Boſton Harbour 42 25 
| Eaſt ditto 46 27 |61 48 [C. Cod 42 5 
| | Bear Cape 46 © 62 13 [Caches Ledge, North P. 43 19 
| |  Hilſborough Bay 46 6 62 55 South P.142 47 
Ci. St, George, or St. ie. George's Bank, N. 
Lewis . 445 51 61 44 W. Part 41 42 
| Gut of ,Canfor, North | Nantucket J. 41 1 
| "Entrance  - 45 42 62 22 [Ditto Shoa!s, S. W. P 40 42 
4 Rd J. 45 56 E. 2a [Martha's Vineyard I, [47 18 
„I Port Hood 45 57 Er 20 [Noman's Land J. 41 12 
| | C. North, 1. off Cal f Rhode I. Harbour 41 £2 
Breton TE 32 160 10 [Block I. Middle 41 10 
1 Port Dauphin, ditto 46,23 60 13 || Montuck Point, Long l. 41 4 7 
1 Spaniſh Bay, ditto 5 46 18 $9 57 Sandy Hook ©». 40 25 
Fiat J. 46 11 9 33 [ New Tork Harbour 42 4 
Scatari J. 46 2 9 27 [C. MM 438 58 | 
. Been 46 57 [59 39 ||® ©. Healopen, Var. 6* 4 
| Loviſburg © 3 54 59 49 Weſt 124 138 46 P33? 
. Hinchinbroke - |; 43 34 e 24 Plyladelphia - $44, -0.0 of I95I0 ee 
»8 1. Madam —. 45 29 60 44 Falſe Cape . 438 30 75 | 
| Gut of Canſor, Sou S. Charles — 37 11 7 9 * i 
l > Tateqace:- [7+ .146* 28 (60 46 C. Henry Wy „ 7 . | = 
|, Chedabucto Bay 146 23 60 46 C. Hatteras” 35 16 175 4 Þ 
ul Ditto Shoals, 8. W. P. 36 4 „ | 
1 From Cape Canfer i in Vova- Scotia C. Lookout „nnn 3 
H 10 Cape 3 god Shoals off ditto, * Point 34 10 [77 © | = 
q-- T7 . 33 31 8 28 F 
| Sable 1. "Ear Point 144  BN:[59 55W Frying-pan „ 1 
. Weſt ditto 4 bo 30 || ditto, S. E. Part 33 30 78 1 1 || 
| 1 Canſor, Var. 15% W. 45 16, j60. 50 Seorge Town FF MM .Y 
| Port Howe + +145 143 61 © || Shoals off ditto 133 5 179 13 * = | | 
> WW. Torbay. + . 45 12 [61.12 C. Roman 33 3 79 30 + 3 
+ Sandwich Bay «+ 166-3 162: 43 4 Charles: Town Light- 4 _ | 
Port Stephens . 145 o lei 33 Houſe 1 5 BE 20'S » 42 90 4 99 > 1 
|" Hallif.x Harbour 44 36 63 23 r 3 2 ORE = 4 
Ic. Sambro Semen 4 30 (63 37 {role Light ee 52 . 
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Tanrs IV. Or LATITUDES AND LoNGITUDES. 
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98 | Lat. Long. 
p a D.M, 1 * M. D. M. 
ort Royal 25 12 N. 80 54 Mon; es lands 12 23N. 7/1 21 
River St. John, r b. Kalles eeſi2 5 [72 27 
trance —  _ 430 18 Aruba I. E. Point 12 9 [69 25 
 Avguſtine Bay 4429 47 > Curaco I. N. Point * Iz 25 69 7 
C. Caneveral 428 20 C. St. Roman 11 30 69 30 
Shoals off ditto «+ 428 20 Point Cabellso 10 31 67 26 
C. Florida 25 44 * Aves I. S. Part 1 54 [67 13 
I. of Bermudas, Saint Roca J. 11 45 66 17 
's Town 32 45 Orchilla I. S. Part . 1 44 66 3 
N. W. Point [32 25 f Salt Tortuga, E. ditto 11 © 64 44 
8. W. Point [32 17 Blanca I. N. ditto 1 40 (63 56 
NoTz. This Iſland is ſurrounded withſ| Margarita I. N. E P. II 10 |63 13 
dangerous Rocks at fx or ſeven miles N. W. ditto[11 3 63 46 
diſtance, eſpecially on the North fide. C. Three Points . 10 19 462 25 
—— ͤ —— Oroonoco River 8 25 5 | 
From Cape Florida to Cape Horn. Efequebo River ...| 6 30 58 30 
PSY Surinam Rivec + +| 5 52 55 2 
* C. Florida . ES 44N.)80 44 W||* Cayenne + +| 4 56 j52 10 
* Dry Tortugas Shoals, 1} ©. North —. 4 * 48 149 57 
S. W. Point 24 32 Mouth of R. Amazon | © 18 61 30 
C. Sable — [24 57 St, Louis de Maranham | 2 158.46 34 
C. Roman «+125 4 C. Baras . |3 0 (42 26 
* Charlotte Harbour 126 4 C. St. Roque 22e 8 x [36 17 
* Spiritu Santo Bay 7 . Pernambuca or Plende 8 © 35 o 
Bay of Apalache 29 40 C. St. Auguſtine Fs 8 32 35 © 
C. St. Blaze . 129 35 St. Franciſco River, . 11 © 36 15 
Penſacola Bar « 430 15 St. Salvadore — . .14 46 38 38 
Mobile Point — 430 11 Porto Seguro 322 · 6 36 32 30 
* New Orleans 9 58 Abrolhos Banks 8 o 38 30 
Mouth of R. Mit fhppi 29 13 Eſpirituo Santo . . 20 0 139 45 
Mosch of Rio Brava 26 7 C. St. Thome «+ 1 51 [40 20 
New St. Ander 0 0 24 46 C. Frio «+ « {<2 35 141 1 
C. Roxo ©» + 21 57 * Rio Janeiro * 2 54 143 3 
* Vera Cruz »» ig. iz | Grande J. . [23 15 (43 30 
Campeche 3 1 Santos — 4 45 30 
Praceles Shoals, N. P. at - St, Catherine's 1. ++ +127 15 (49 © 
X C. Catoche „„ 121 38 Porto St. Pedro 2 „ 31 44 55 17 
k C. St. Mary, North 
Entrance to R. Plate 34 45 154 10 
e. de. Anthony, 8. : 
Entrance to ditto 36 31 58 27 
* Buenos Ayres in di 5 
River, 14* Var. E. [34 35 J68 25 
O. La Matas 4s © 65 45 
r6 33 * C. Blanco 7 20 64 365 
Utilo, E. Point 18 22 Bay oy Jon  ++-149 10 168 38 
\ Ratan'I. E. Point 16 25 Straits of Magellan 52 35 157. 45 
Bonacca 1. N. E. Point 16 29 * C. Succeſs +. 65 1 J]65 21 
-S Honduras ©. r6 I Go St” Diego © + 0 54 34 65 15 
C- Cameron »-.{16 © e. St. Anthony 54 47 64 53 
Black River — 415 5 C. St. Bartholomew. . [54 58 64 51 
C. Dias Gracias 415 1 C. St. John CEN 54 +7 63 51 
Triangles, S. Part . ts 30 * C. Horn Is 55 8 67 20 
2 Key, 3 16 30 The 7 Gn 3 
t. Andre w's I. 12 
„ Cape Horn fo 2 5 . 
t. John's Point 10 33 Cape Horn .|55 588. 167 20W 
11 Porto Bello 9 33 | * Barawell's * . <7 49 66 52 
1 2 of Darien 8 40 * C. Diego 454 33 [64 6 
| Carthagena . 27 * ſuan Fernandez 1 33 39 [71/22 
r II * Arica "54.118 39, 191 5 
C. dela Vala 411 10 3 Conception * os 80 43” ou 34 
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Tanid IV. 'Or LarTrrupes AND LoNG1TUDEs. 


| Lat, * | 
| ; D, M. ; D. | 
* Lima 22 . 2 18. 76 43W St. Euſtatia, the Town 
2 30 | 35 o Saba : 000000 
anama 8 48N. 1 Aves J. 2 
Aquapulſso . 4 10 [tar 1 Berbuda, S. E. Point 
C. Corientes . z 20 fo o Ist. Bartholomew, E. P. 
California, South Pointſz3 30 tog 30 W. ditto 
C. de Touche 45 24 ftzz 5 [St. Martin's, E. Point 
8 Fitzhugh ++ 2 . 451 O *[128 57 W. ditto ” 
+ St, James ++ [52 © [1371 34 1 N. E. Point 
. Caldwell . 0 es, 54 18 | 133 31 g 8. W. ditio ©» 0 
2 1 $7 3 H14 47 - [Pcicktey Pear ITT 
or int N \ 62 5 6 „ „„ „1 
9 s Sound le 36 [126 42 [Anegado, E. Point 
* Pr. William's Sounder 5 [147 15 W. ditto TY 
* Cook's River 59 5 [152 o t. Croix, E. Point 
C. Grevill N ©0000 57 30 1153 0 W. ditto oof 
Alaſka, 8. Point „ „ 54 45 | 163 11 Ivirgia Gorda, E. Point 
* Shallow-Water P. {63 o 162 45 The Fort 
C. Stephens 64 21 62 15 Tortola, E. Point 
* Norton Sound 464 Ts 162 © | W. ditto $4000 
4 C. Rodney —V . 4 64 35 164 24 st. John 8 8. Point | 
. Prince of Wales 465 45 [168 13 8 ditto 
— | - e Town m 
: FD 0 [Porto Rico, N z. Point 
Wands in the Maß Indies, — = _ — * 
: — h . ik «oor 
15 f 8. W. ditto "x. 
„3 Ten. yu 45N.\50 36 La Mona I. „ 
Ibago, 0 itto 11 29 | | 
PR eg _ hs i : Hiſpaniola, or St. Domingo. 
6 S. W. ditto r 11 a Cape Enganno | 18 27 68 35 
Grenada Bank, Middle {t1 Soona I. E. Point [17 55 168 48 
— S. Point b 13 * ns Rock, , | 7 
ditto . 1413 12 off dittoo f 28 171 35 
Bridge Town 00 13 Abacou Point „ens 2 73 48 
N. W. Point. 13 22 Port au Prince 418 40 72 10 
St. Vincent, N. Point [13 12 C. Tiberonn 418 20 74 31 
8. ditto ©6009 3 13 . * Fort St. Louis f 18 19 73 15 
St. * Point «...j13 30 Navaza I. ++ .o[18 24 74 59 
N. ditto — 413 C. Dona Maris 18 38 74 22 
8 *. Point 14 24 Petit Grove 18 — 172 49 
imond ditto . 14 24 C. Nicholas . 419 50 2 
Port Roya 14 36 £ 0 The en 13 - 4. 5 
W. Point 1425 Tortudos, E. Poiut 20 2 [73 32 
N. E. ditto 44 58 W. ditto . 20 5 72 56 
Dominica, S. Point 15 15 Monte Chriſto 9 56 71 39 
N. ditto —. 416 29 Old C. Francois 19 40 69 57 
Marigalante, N. E. P. 1674 C. Pamana 19 15 (69 10 
: 8. E. ditto 5 „ „ 15 $3 C. Raphael 9 0 18 56 69 0 
Gaadaloupe, S. Point 15 54 * TINT 
9 3 ie 5 Iſland of Famaicd. 
nde terre . „ 1 1 e Ir eee 
N. ditto + 16 41 Morantz 8. E. End 7 58 176 10 
Deſerada, N. E. Point [r6 24 Port Royal 418 o [76 48 
S. W. ditto 16 18 Portland Point 147.43 477. > 
Antigua, E. Point 17 3 | Carliſle —4 : „ „„ 17 50 77 15 
FEE e 
I 2 „ „1 "TELL 
Redondo I, © i 417 5 Savannah la Mer 18 25 78 6 
Nevis —— 417 17 Negril Point ++[18 17 78 31 
St. Chriſtopher's, S. E a Montego Bay. . . 8 33 [77 52 
Point 4 16 z 31 St. Ann's Harbour 8 39 35 
N. W. ditto «+ 19 26 (62 42 Porta Maria 18 32 , 35 
5 5 Port Anthony „ „ * 25 76 
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| [ Iftands and Shoals lying off famaica.\| | N OR . 
row * | Lat. | Long. ||Heneaga, N. E. Point [21-20N.|72 59\y 
ö 5 D. M. D. M. £ W. ditto «e+oj2T © 173 40 

Morant KeysN.E.P.|17 26N.|75 55W|| Little Heneaga, W. P. jz2 30 73 8 
| S. W. ditto 17 24 [75 48 | N. ditto . 421 34 74 © 
r Formogass 18 31 75 39 [[ Hogſtye's, the Middle . 21 41 73 50 
Pedro Shoals, E. P. 20 [77 1 [[Mayaguana, S. Point 22 20 [72 33 
Little Cayman, 8, . N. ditto . 422 29 72 53 
W. ditto [19 32 30 10 S. W. ditto . 22 22 72 55 
Great Cayman, . French eys 6 6 „ „„ „ „122 42 73 27 
W. ditto Jig 11 81 8 Mir⸗peroos Keys, 8. P. [22 7 74 18 
N. ditto 19 18 Caſtle I. or South Key 22 8 74 o 
Swan I. S,. W. ditto 17 12 3 30 [North Key, Crooked I. 22 49 74 2 
Meſterioſa Shoal 18 o 3 52 Atwood's Key, N. E. P. 23 13 73 25 
A dry Bank „ 18 36 73 T5 Key Verde, S. W. ditto [22 12 75 10 
Pracel Shcal 2 18 50 84 20 The Brothers 2932 „ [22 38 75 0 
| . Long I. S. E. Point . 22 co 74 45 
7 Hand of Cuba. " N. ditto — 423 0 75 28 
C. Maze . 20 16 74 4 Rum Key —— . 423 33 74 57 
5 St. Jago 22420 12 75 35 Watland's 135 Part „423 57 74 35 
Cumberland Har- Litile I. its Centre. . 24 4 %4 30 
N bour 5 66 „„ „ 0 19 53 75 13 3 5%", W 91 — Part oo» 0% 24 4 74 44 
| Cabo de Cruz 419 42 77 52 N. ditto 24 39 75 12 
| I. of Pines, S. W. JIIkxuma, E. ditto . 23 34 75 10 
| Point 421 20 |83 12 ||Elzuthera, Powel's Pt. | N 
| C, Cor.entes 2946 421 46 84 57 or S. Part —2 2 424 45 76 10 
Middle Cape +2121 44 84 34 [Egg I. or W. Part 425 35 [77 10 
Cape Antonio 21 49 35 15 [New Providence, W. P. 21 56 78 5 
Colorzdos Rocks | 11* Naſſau Town in ditto [25 4 477 45 
N. W. P. 422 30 85 14 W. P. of dito 24 57 78 3 
Havannan . 423 12 82 12 Andros I. S. Point. 24 5 78 o 
a 8 Matanzas TR 23 12 81 15 ö N. Point £00005 25 15 78 30 
TNarids and Shoals North 28 kd. Frozen Key #000 qv. 25 22 78 O 
of Cuba and Jamaica The Hole in the Wall [26 10 77 40 
Laſt Reef 420 12 Js 43 Little Bank of Bahama ES Xt | 
North Reef S. E. Point [2o 15 [6g 29 N. W. Point . 27 45 179 44 
Wi. ditto 926 240 31 [70 1 Sandy Ke 26 33 79 34 
The Triangle i 2 2„ 20 40 69 48 Great Iſaac „„ % % 0 44060 26 0 79 47 | 
Square Handkerchief, 5 Little ditto 699 55 5 2 „6 „ 26 5 N 79 11 
N. E. Point „„ . fz 17 [70 20 Cat Keys Harbour. 25 10 9 36 
| ; S.W. ditto - » * 420 53 Vo 57 Orange Key —23*I 4424 43 79 36 
Grand Turk's 1. N. E. 5 Double - headed Shot 8 | 
ditto - —— 2 21 32 „„ Keys, W. Point 24 © 80 10 
Sand Key 929292 . 21 IT 71 10 Key Sal ; —— . 423 — 31 80 3 
The Great Cayos, S. P. [21 8 [71 45 Anguilla, E. Part 423 22 78 43 
9 0 itto „ „ 2 21 43 71 26 | 5 | 
'\ N. W. ditto ...([21 57 [72 6 1 Fes Cee 3 
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Though this Table is more extenſive, and nearer the Truth than 
any publiſhed, it being Ceduced from many Thouſand Obſervations, 
and theſe compared with the beſt Sea Charts extant, yet in the Nature 
of Things it neither now is, nor ever can be abſolutely cofrect. 
For, let two Obſervers be on board the ſame Ship with different In- 

ſtruments, they will frequently not agree in their Obſervations ; add 
to this, that many Obſervers make no Allowance for the Dip, Re- 
fraction, and Difference of the Meridians, reſpecting the Sun's De- 


clination. 


Mr. Dalrymple obſer 


termine with any degree of Preciſion, | 
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'TazLt IV, Or LATTrupks Aub LoNGITUDES. 
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-rved to me, that although he had the inſpect- 
ing of the Journals of the Officers in the Eaſt Lndia Company's Ser- 
vice yet there were but few Places whoſe Longitude he could de- 7 
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TABLE V. VI. 
he Kettaction of th 
Heavenly Bodies in Altitude. 
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VII. VIII. IX. 


T Tanrs xt. | 
Depreſſion or Dip 
of the Horizo 


TABZIT XI“ 
The Sun's Paral- 
lax in Altitude 


TABLE XV. 
Augmentation 
of the Moon's 
Semidiameter. 
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LABLE XVI. Vip of che Sea at ditterent Diſtances 
from the Ibſerver 


Height of the Eye above tue dea in cet. 
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TAB LE 


„or THE 


SUN's DECLINATION, 


For the YEARS 1791, 1795, 1799, 1803, 


Each being the third after Leap. Year. 
March | 


7.28 3.16 
372. 5 3-40 
6.42 4. 3 
6. 19 4. 26 
5.56 +09 
3˙33 3.12 
5. 10 5.36 
4-46 | 5.59 
423 6.21 
3.59 6.4 


12. 5720. 49023. 26019. 51 
13. 16021. 23.2619. 39 
13. 36 z 1. 1023.23 19.25 
13. 5521. 2123.211019. 12 
. 14 1818. 58 
14.3321. 40023. 15]18.44 
14. 512149 z3-11/18. 30 
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- cod, x 7 7 * 2 7 > 7 * 
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Each being Leap- Year. 
ſan. Feb. | March April May 
2 | 4 1 
HR — 
p South] South South [North [North outh þ 
3 — — — — . 0 : | 
1 23. 117. 5%. 11 | 4. 561 f. 23 3.341146 4 | 
212. 5616. 4806.48 5.191 5. 40022 35 3.5715. $5 
3 22. 50016. 30/6. 28 5.4215. 58 . 4.215. 24%. 16 
4 22.44/16. 126. 26.0516. 15 : 4+44j15- 
5 [22-37|15-54|5-39 6. 8.28 6. r6. 32]22+40 | 9. 1 
6 23675. 386.15 F. $0116.49 5. 65.30 
7 122-23[15+1714.52 | 7-213]t7.05 $+43 | $+53}09»+ 
8 jz2.15|14-5%j4.29 7.357. 22 5.21 6.1616. 
9 2. 614.394. 57.5717. 37 4.586.397. 
10 fz: 8804. 200. 42 . 191. 52 | 4-35 2-27. 
Ix (21.4814. o[z.1& | $.41|18. 5 4-13 | 7-24117-44\2 
12 [21.39[13-40[2.54 | 9-03]18.23 3.492478. [23-20 
13 1.2913. 2002. 31 |-9.25118, 38 3-26 | 8. 918. 1 1275 
14 21.1813. 2.0% 9.4018. 52 3. 3 | 8.3118.31/23. 
18. 2-32.43 to. ost. 6 2.40 | 8. 54/18. 46023. 21 
16. 10.5612. 1807720 16. 29/19. 20 2.179. 
17 0. 440/11. 5800. 56 10. 509-33 2 
1$ 0. 32011. 36 „32 1111 19.46 S 
19 f. 2011. 150. 9 1.3119. 59 1. 7 
20 r. 21.84. 15N.] f. $2120.13 | 0.43 [10-43 
21 |19. 54/10. 3200. 39 I. 1220. 23 23-28 . 0. 
22 9. 4010. 1001. 2 tz. 3220. 3523. 2720. 711. 29 ©. vl 
23 [19-26] 9.48]r.26 fz. 52120. 46023. 2619.55 0. 27 
24 19. 12 9.2601. 49 3.12020. 57]23.25]19: 42 o. 50 18. 7 20. 47 23. 25 
2 118.572. 4.1 [1:-31]zr:08[23.23119-29 14 12. 27.93.24 
26 [18.42] 8.42.37 3,501. 180 23.2119. 15 1-37 2.48021. 1043.21 
27 18.27 3.1903. 0 14. 911.2802318 . 2 2. 1 tz. 82. 20023. 18 
28 18.11 7. 573.23 4. 28K T. 38023. 1618.48] 9.200 2.24 13. -2$]2r. e317 «4 15 
29 [17.55] 7. 3403.47 [14.46[]:1.47]23.12|18.33]| 9. 3-47 
30 [17:39] - 4.19 [15.05]:1: 5512308 ,o8|18$. 8.198. 3.11 . 
3 17-21 N | +33 12. 12. 4 118. 4 4 23. 2 
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For the Years 1792, 1796, 1800, 1804. 
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SUN's DECLINATION, 
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5 1 3 -. , Forthe Tran 1797. 
= þ "1. Being the firſt after Leap-Year. 
, | 
1 B r. Pda [agri| atey | Ju | Juy | Avg. | wee oa. | Nov. be. 
, — — —ꝛ—̃—' — a — — | — — — 
'F | 2000. [South th | South [North North [North {North | North | North Youth South South 
, ” | U 1 - | 3 * — . 
0 | IN * 16. 527.17 4.5115. 1822. 10023. 5 17. 638. 3 3.280(14.4 1027.57 
| 2 22. 5216.35 2-54 5.14/15. 3622. 1723. 117.377. 41 | 3.5115. 22. 6 
| "= 3 422-45f16.17]9+31. | 5-36 45 53122.25ʃ 22.5617. 217.19 4.1515. 1922. 14 
„I 462.3915. 59/6. 8 5.59%. 11 aa. 322. 507. 506. 57 4.38015. 3722.22 
2 5 22.32 5.45-44 | 6.2216. 2822. 3822.45 16-49 6. 34 | So 1 15.56122.30 | 
| 3 6 22.2515, 22521 6.4516. 4422.442238 16.33 6.12 9.2416, 74 22.37 
2 2-75. 3458 5 17. 12. 5 %½2. 3216. 165.49 | 5+47116-3112243 
* 8 [22- $114-44[++35 7.3017. 172.5522615 595. 27 6. 10016. 492.49 
9 2. 4. 244 - 11 [5277.33 23. 2. 18154105. 46.33/77. 622.55 
| 10 PI: $1114, 513+48 8.14 17-49 23s 5122-11 I$+24 [4-41 6 55117-23|23» i 
S M$. 32 ar: 47[13:45[3+24 ei. 43. g[22- 3115+ 614.138 | 7-18|r7-39123- 5 
| I 22 1. 3113.23. © | 8.58118. 193.131. 5414.480355 7.41017. 563. 10 
: - 13 j21.21113. 5237 9.19 18. 34 123. 1621.45 14.293. 32 318. 1123.14 
- 14 |21.10[12.45 1223 9.418.483. 191. 30(14.113 9 f} $.25|18.27 23-17 
> 1 5 20. 59 12-2417-49 19. 2119e-2[23-21|21-27 [13.52 2.46 | $.48 18.42 23.20 
|| 16 fz. %. 301.20 1. 23019. 163.231. 17 74˙33 2.23910 18. 57 23.22 
| 1 17 z. 311. 42]. 2 10. 44019. 3023. 25 1, 7/13. 14/z. | 9+. J2j19» 12 123+ 24 | 
4 1 18 20. 231. 2100. 39 fz. 519.4223. 250 · 5612. 541.36 9.5419 2623.26 
3 19 0. 10010 590 . 15 f. 26019. 5623.27 0. 45 12.341. 13 10.15/19. 40023 27 
| -Þ - 20 [19-57]0- fle. oN [11.46]20. 53. 2820. 3412.15. 49. [10+37/19-54|23+23 
. Sx 21 119-4410. 1600. 32 12. 20.20|23+ 2820. 2211. 550. 26 10. 5820 623-28 
| = if - 22 19. 30 9. 540. 56 ff. 27/20. 323.27 a0. 101. 340 3 1.2220. 1923. 27 
; 4 5 : 23 19.15 9-3 1.20 12.47 20.43 23-27 19.58 11.14 0.218. 11.40 20.32 23.27 , 
| 24 18. 9.1001. 44 13. 6/20. 5423.251945 10. 530. 44 12. 120.4402326 
* 1 25 J. 8.4807 13.2621. 523.249.3210. 321. 7 12.220. 5523.24 
5 | 26 8.31 8.25|2-31 13.427. 123.2219. 1910. 121.31 {12-43\21. 723 22 
j = 22 18. 1 8 2.54 [14+ 51.2523. 199 5| 9500. 54 13. 321.1823. 19 
= ſt. 28 477-59] 7. 4003. 17 [14-23]21-35|23e16|13.51| 9.29|2.18 |13-23]21.23]23.16 
29 [77-43] 13:41 ['4+41]1-44[23+13118-37| 9. 8.41 j13-43]21.38 [23-12 
i - $30 [77-26 4. 4 ls. f21+ 53123. 918,23 8.463. 4 4. 2 21.4823. 
> -# 31 317-1 | — 14-27: | 122. 2 | 1:3. $1324 e = +283» 4 
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 $UN's DECLINATION 


Being the ſecond after Leap-Year. 


TABLE X- 


OF THE 


For the Year 1798. 


U 


| Jan. | Feb. | March [April | May June Jari] Ap uept. Oct. N Dec. 
A [South [South | South |North|North|North |North|North| North |South [South South 
1 |22.58]16-57]7-23 4.441 8. 1422 $123. 6117.56]3. $ | 3.22[14.37ſ21.55 
2 22. 53016. 3917» 5. 715.3122. 16123. 2. 4½.46 3.46014. 5602. 4 
3 22.4716. 2106. 37 | 5.30015. 49a. 23 aa. 577. 25%. 24 4. 915.142. 12 
4 22.4116. 306.14 | 5. 53/16. 06022. 30022. 52117. 97. 2 4.32015. 3322. 20 
5 22.34 015.45]8-51 | 6. 1616. 242. 37/2. 46018. 5316.40 | 4.55/15. 872. 28 
6 22.27 15.275˙27 6. 39016. 402.432. 41016. 376. 17 | 5 18116. 92.35 
7 22.1915. 85. 4 | 7+ 1516: 572-4923416. 205. 55 | 5.41016. 2722.42 
8 22.114.494. 40 7. 2407. 13 54122-27]16 315.32 | 6. 416.45 22.48 
9 2232/14. 301. 17746 | 22. 20015. 45]5· 9 | 6.27|17. « $i 
10 21. 5314. 1013-54 | 8. 8 22-13115:2914.47 | 6-50 . 
11 [21 4413.53 30' | 8.30 22. $115-I014.24 | 7.13] 3. 4 
12 1. 3413. 3003. 6 | 8.52 21.57/14. 5a. 17.35 . 
13 1. 24/13. 1003.43 [9.14 21.48114- 34/3 38 | 7: 58 
14 j21.-13]12.50|2.19 935 21.3914 1503.15 8. 20 
3 zz. 212.295 | 9+57 21. 29013. 5602. 352 | $:43 
16 20. ft. 801 32 10. 19 31.20/13 3712.28 | 9.4 
17 [20.35|11.47)t. 8 [10.39 21. 913-1812: 6 9 26 
18 20. 26011. 26. 44 I. © 20. 59112- $911.42 | 9.481 
19 20. 1317. f. a1 1.2119. 20. 48 12. 39]. 18 10. 10 
20 20, 110. 4300. 3N 17.41 22.37/12.-28 0. 55 10.32 
21 9. 470. 210.27 12. 2 20. 25112. fo. 32 10.53 9. 3023.28 
22 9.33] ro. ſo. 50 ia. 202 20.13/11. 400. 9 f. 10. 1623.28 
23 [19.19 9.37.14 12.4200. 2. 1. 1900. 15 811. 36/20. 203.2. 
24 119+ 5 9.16. 37 13. 2020. 19.48/10. 58. 39 : c 
25 [18.50] 8.8302. 1 13.2101. 19. 36 10. 38 2 
26 [18,35] 2.33 2-25 13.40 1.13023 · 22 19. 22010. 17 14 : 
27 [18.19] 8. 8]2.48 [|13.-59|21.23]23+20]19- 9 9- 5601.49 [12 58 
28 8. 3] 7,45]3-11 14.180 21.33½23•1718 +55] 9- 34}2.12 5B 
30 [17-30 3-58 14. 58/1, 51123 10018. 26] 8. 52]2, 59 
31 17.14 +21 | 22. x8. 23] 3 
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. of the VARIATION of the SUN's DECLINATION 

bo to every io Degrees of Longitude. f 
DEGREEs of LONGITUDE from the MERIDIAN of LONDON. 
Daily : | | 2 | | 

Var. | 10] 2c| 30] 40 50 60 70 . 900001100120 1300/140150 170180 
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To find the SUN's DECLINATION by the foregoing TazLes, 


Pan Page of the foregoing Tables contains the Sun” s Declination for the 
Years that it is marked with at the top, and is divided into thirteen ce. 
Jurans ; the firſt of which to the Left Hand ſhews the Day of the. Month, and 
= other Twelye the Months of the Year, ſo that if it be required to find the 
un's Declination for any Day; ſuppoſe, for example, on the 21ſt of Auguſt, 
4796; Furſt, I look for that Table that has 1796 at the Top of it, and then 
8 inſt the 21ſt Day of the Month, and under Auguſt, I find 11.49, 
3 9 ews the Sun's Declination to be 11 degrees 49 minutes north; accord. 
| | * Title at the Top of the Column. - | 
; 3 s -Declination in theſe Tables being calculated for the. Meridian of 
—_ Lenden, y bs. ſhould be conſiderably to the Eaftward or to the Weſtward of 
- -  _ London, it will cauſe ſome alteration in it; to corredt which, the 
Table of the Variation of the Sun's Declination is to be uſed as follows : 
Firſt, Look out the Declination for the given Day of the Month, and for the 
- Pay following i it, and ſubtract the Leſſer from the Greater, the Remainder i is the 
Daly Variation. 
Second, Obſerve whether the Declinaticn be increaſing or decreaſing, Wich 0 
2 may know thus; If the Declination for the Day 1 the given Day . 
eateſt, then it is increaſing, but if it be leaſt, it is decreaſing. 
hird, Look for the Daily Variation in t'1e firſt Column of the Table, and 
. what Number ſtands right againſt it, add under the given Degrees of Lon- 
Situde: which number is to be uſed as follows: 
If the Difference of Longitude be Eaſterly, and the Declination increaſing, _ 
tit mult be ſubtracted from the Declination found in the Tables for the given 
7 Day's ; but if the Declination be decreaſing, it muſt be added. ; 5 
| If the Difference of Longitude be Weſterly, and the Declination increaſing, 
1 j it mut be added; but if the Declination be decreaſing, it muſt be ſubtracted; 
ilihbe Sum in one Caſe, and the Remainder in the other, will be the Sun's You 
4 > a0 at tap in che See 04 eee 3 
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_ Suppoſe 6n September 10, 1996, a Ship in Longitude 64 Degrees Weſt of 
London; what is the Sun's true Declination when on the Ship's Meridian ? F- 


3 5 D. M. And becauſe the Declin. is 
'Decli. at London Sept. 10, 1796, 4 35 N. decreaſing, the Difference 
Ditto at Lendon Sept. 11, 14 lz N. þ muſt be ſubtracted; there- 
3 | fo —̃ fore oppoſite to 23, and un- 
Daily Variation of Declination 23 Miles. ] der 60 Degrees of Longi- 


tude ſtands 4 Minutes, which ſubtracted from 4 35“ gives 4 31 the Declin. 
at tlie Ship. g | 


Again, ſuppoſe in Longitude 50 Degrees Eaſt, on March zoth, 1795, what 
is the Sun's Declination? Here the Daily Difference is 24. 1 

Sun's Decl. March 20 o 38. 
Variation for 50 Degrees o 3 N. > 


Since the Declination is , and 
the Longitude Eaſt, it muſt be ſub- 
trafted, and the Remainder being no- 
thing, ſhews that the Sun is upon the 
Equinoctial at the Ship's Meridian. 


Declination at Noon at Shipo o 


In like Manner may the Declination be fitted to any Meridian; but it ſome- 
times happens that the Declination is wanted when the Sun is not upon the Me- 
ridian; in ſuch Caſes it is beſt to find the Declination for the preceding and 
following Noons, and take the Difference, and then ſay, as 24 Hours is to that 
Difference, ſo is the Hours from Noon to a Fourth Number, which being added 
or ſubtracted, according as the Declination is increaſing or decreaſing, and the 
Time kt. in the Fore or Afternoon, gives the Sun's Declination for the 

given Time, | 

Suppoſe lt were required to find the Sun's Declination on April 15, 1751, at 
8 Hours 55 Minutes in the Mornings? 

Pirſt, 2 A in the Tables for the Sun's Declination, April 15, 1991, and 
find it to be 1003“; and then I look for it April 14, and find it to be 9 46; 
the Daily Difference is 22 minutes: Then I ſay, as 24 Hours is to 22 Minutes, 
ſo is 20H. 5 5M. the Time elapſed ſince laſt Noon, to 19 Minutes, which ad- 
ded to 9 467, beeauſe the Declination is encreaſing, gives 10% 5“ for the Decli- 
nation at the given Time; but had the Declination been decreaſing, the 19 
Minutes maſt have been ſubtracted from the preceding Noon. TRE 
In like Manner the Declination is found for any Hour of the Day, and under 
any Meridian, for you have nothing more to do, but to reduce the Difference 
of Longitude into Time, and add to or ſubtract it from the given. Time, ac- 


cording as the Longitude is Eaſt or Weft, and then find the Declination as 


abp ve. . | | 
When the Longitude and Time of the Day are given, turn the Longitude . 
into Time, by allowing one Hour for every 15, or 4 Minutes for _ De- 
pet, and add it to the given Time when hs 1 is Weſt, but ſubtra& 
t when it is Eaſt, and the Sum or Difference will be the reduced Time at the 
Ship: Then ſay, as 24 Hours is to the Daily Difference of Declination, fo is 
the Time at the Ship to a fourth Number, which muſt be either added to or 
ſubtracted from the Dedlination the preceding Noon, according as the Declina- 
tion is increaſing or decreaſing. - De” wad i | 
The Declinations have been carefully compared with the Nautical Almanac, 
and computed to the neareſt Minute, which is of ſufficient exactneſs for de- 
termining the Latitude by Obſervation ; but in finding the Time, in order to 
determine the Longitude, the Declination muſt be taken out of the Nautical Al- 
manac, it being there calculated to Minutes and Seconds, 1 ; 
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SUN's RIGHT ASCENSION. 
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| This table is ſufficiently exact for finding when any ſtar comes to 
the meridian, in order to obtain the latitude; but in all calculations 
for determining the longitude by celeſtial obſervations, the ſun's 
[gh aſcenſion and declination muſt be taken out of the Nautical 
Almanac, as they are there calculated to a greater degree of accu- 
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IIR ſtaben, in the head of the Dragon 


i TABLE XIII. 


A TARTE of the Right Aſcenſion and Declination of ſome of the 
principal fixed Stars, adapted to the Vear 1796, with their 
Annual Variation. e . | 


* 


Right Al- Annu. 25 Annual || 
cenfion. | Vari, Declination. 


\ * 


D 


Names of the Stars, 


Abruccabar, pole ſtar, tail of the Little Bea! *| 2 52 24] 19-05 83 13 13 
Mirach, in the girdle of Andromeda 
Almaach, in the foot of Andromeda 
Menkar, in the jaw of the Whale —— 
Algol, in the head of Meduſa 
$| Algenib, the bright ſtar in Perſeus 
Pleiades, the bright ſtar in Taurus 
Hyades, in Taurus | 
Aldebaran, the Bull's ſouth eye 
Capella, in the Goat — 
Bellatrix, in the weſt ſhoulder of Orion 
\ Betelgueſe, in the eaſt ſhoulder of Orion 
Caſtor, the bright ſtar in the head of Gemin 
Procyon, the bright ſtar in the Little Dog | 
1* Pollux, in the head of Gemini — 
Acubens, in the claw of Cancer —1 3] 
Regulus, in the Lion's heart —j 1] 9 57 32] 3:24|12 57 32 |17.16— 
Dubhe, upper Pointer in the Great Bear | 2 6 | 
| Alioth, the firſt in the tail of the Great Bear | 2112 45 6 2.6957 4 10 |19.69— 
Benetnach, laſt in the tail of the Great Bea 2j13 39 37} 2+41150-20 11 18 24— 
Arcturus, in Bootes —1 1114, 6 25] 2.820 16 5 17 16— 
Mirach, in the thigh of Bootes ——| 3114-46 10] 2.63½7 56 27 {15-67—) 
Alphacca, the bright ſtar in the Crown 15 26 4] 2.547 24 39 12.60— 
Raſ. Algethi, in the head of Hercules ---| 2117 25 27} 2.744 38 1 | 4. 87— 
Raſ. Alhague, in the head of Ophiucus ---| 2]'7 5 22] 2.75112 43 18 |] 3-15— 
17 51 52 1.3751 30 59 | 0.78— 
18 30 / 202/38 35 54 | 2. 52+: 
119 40 48] 2.90} 8 20 7 | 8.40+ 
20 37 294 2.05144 31 26 2.444 


Shedar, in the breaſt of Caſſiopeia— 3] © 28 511+3-31]55 25 Mt 91+ l 


_— 


3 
2 
2 
2 
2 
Vega, the bright ſtar in the Harp —f 2 
Atair, the bright ſtar in the Eagle — ] 
Deneb, in the tail of the Swan 2 
Aldermain, in the ſhoulderof Cepheus —] 31 13 42] 1.4451 43 31 114-95t 
Scheat, in the thigh of Pegaſus — | 2122 53 54| 2.886 58 8 |19.18+ 
Marcab, in the wing of Pegaſus =——| 2122 54 37] 2.98114 6 378.19 20+ 
I 
I 
I 
I 
2 
1 
2 
2 
I 
I 
I 
I 
1 


Achernar, in the river Eridanus — 1 30 7| 2.25158 16 39 (18-56— 
Rigel, in the foat of Orion 4 44] 2-89] 8 26 52 | 4-94— 
Canopus, the bright ſtar in Argo — 19 260 1. 3452 35 23 1.60 
Sirius, the bright ſtar in the Great Dog 6 36 11] 2.6916 25 58 | 3o-10T 
Alphard, in the heart of the female Hydra 9 17 34] 2.96 7 46 53 

* Virgin's Spike, in the ſheaf of Virgo | 1113 14 28] 4.15]tro 5 28 [i9. co 
Zubeneſch, in the ſouth ſcale of Libra - 2{14 39 380 3+31|15 11 3 15. 50+ 
Zubenelg, in the north ſcale of Libra +--| 2[15, 6 3| 43.22} 8 37 13 [13-93+ 
Antares, in the heart of Scorpio —— 1116 16 56 3.66|25 57 55 | $:90+ 
Fomalhaut, bright ſtar in the Southern Fiſh | 1022 46 20] 3.3330 41 52 j18-979— 
The foot of the Croſs, wm 12 I5 24] 3+22|6r 57 50 20.017 


The bright ſtar in the Oars ; — 9 10 56] 0.75/68 52 46 14. 79+ 
[The bright ſtar in Centaur | | 


14 26 121 4.41'59 59 37 1\16.26+ 
If the places of theſe ftars are wanted for any time before the beginning of the 
year 1796, multiply the annual variation, both in right aſcenſion and declination, by 
the number of years before 1796, and ſubtract the product from the right aſcenſion 
1 Kanding in the table; but the product of the annual variation in declination muſt be 
added to, or ſuptracted from, the declination, according as the fign + or — follow 
it; but for any years after 1796, the variation in right aſcenſion muſt be added to the 
right aſcenſion in the table, and the variation in declination muſt be either added 
to, or ſubtracted from it, according as their ſigns are, to fit the declination- to any 


ſucceeding year.— The annual variation is ſet down for ſeconds, and decimals of a 
| ſecond, | : | | | 


—_ 


declination and right 
noon of every day at London; and may be reduced to any other time or meridian, 
as has been already ſhewn of the ſun. | 
By the preceſſion of the equinoxes, the fixed 
longitudes, right aſcenſions, and declinations ; the alteration in 
about 50 ſeconds every year; the alteration in right aſcenſion and declination of 
ſome of the principal fixed ſtars are ſet down in the preceding table for 1796; 


It is obvious, that by the ſun's annual motion, he is 
ucenſion, which is ſet down in the preceding table for the 


the longitude is 


ally changing his 


ſtars are continually akering their 


and their annual variation, which being 8 to the right aſcenſion and decli- 


nation in the table, by addition or ſub 
elination for any ſucceeding years. 


The right aſcenſion of the ſun, moon, or 


ion, gives the right aſcenſion and de- 


ſtars, is the number of de 


the equinoctial that comes to the meridian with them, counted from the firſt point 


of Aries. 


Ls 


Ihe uſe of the tables of the right aſcenſion of the ſun and ſtars is to find the 


time when any ftar culminates, 
| R U 


Look for the right aſcenſion of the ſun and ſtar in the 


or is upon the meridian on a given day. 


L E. 


fubtra& the ſun's right aſcenſion from the ſtar's ; but if the ſun's right aſcenſion 


be greateſt, add 24 hours to the ſtar's ri 


ght aſcenſion, and then ſubtra& the ſun's 


from it, the remainder will be the time of the ſtar's coming to the meridian. _ 
When the ſun's right aſcenſion is leaſt, the ftar comes to the meridian in the 


- afternoon, but before noon when the ſun is greateſt. 


. Arfurus's right aſcenſion - 


* 


Pd 


5-4 PXAMPLE I. 

At what time will the ſtar ArQurus 
be on the meridian of London, Dec. 1 
| H.M. 


Sun's right aſcenſion — 1631 
After midnight — 21 35 
3 12 © 
8 8 | 


5 _— = I 
That is, the ſtar Arcturus will be upon 

the meridian of London 35 minutes af- 
ter nine o'clock in the morning. 

To find what Star will come upon 

3 8 1 


Add the time from noon to the right aſcenſion of the ſun, the ſum will be the 
required to be known; with which enter the table of 
bor aſcenſion agrees with, or 


right aſcenſion of the ftar 


the ſtar's right aſcenſion, and find what ftar's 
comes the neareſt to it, and that is the ſtar requi 


| 'EXAMPLE I. 
I Would know what ſtar would be 
the meridian of London about ten at 


[de 
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EXAMPLE II. 
what time will the ſtay Virgin's 


September 11 | 
* | H. M. 


Sun's right aſcenſion — 10 42 
The ſtar culminates afternoon 2 34 


So that the ſtar Virgin's Spike comes 
to the meridian at London 


after two in the afternoon. 


the Meridian at any given Time, 
EE: 


EXAMPLE II. 


What ſtar will be upon the meridian | 
of London 20 minutes paſt four in the 


morning, May 107 13 
Sun's right aſcenſion May at noon 3 5 
And for 16 hours more — © 3 


ni t, 25 | 55 
555 Ne 8. HM. 
- Sun's right aſcenſion January 25, 
at noon — | 20 31 
And for 10 hours more © 2 
Given time 10 hours P. M. 10 
30 33 
Sub. 24 0 
7 —— 


Given time 16 hours, 30 minutes 
6 .M. -, _- W 88 8 a | I 6 30 
Right aſeenſion bf mid. heaven 


Ee 38 
R * 


8 0 f 


preceding tables, and 


be on the meridian of London, 


Spica Virginis's right aſcenſion 13 14 


32 minutes 
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V find the Time of the gude Riſing, Setting, and the Length of the Day | 


and Night, by this Table. 


Firſt. Find the ſun's declination at the top of the page (marked wit ds. 
vv of declination) and the latitudes in the light _ P age ( h the de- 
1a 


6 "GS AMELE 1 | | 

Let it be required- to find the time of the ſun's riſing and ſetting, with the 
length of the day and night, in latitude 51 north, the 18th of July, 1996? © 

I firſt ſeek the ſun's declination for the given day, and find it 20% 63“ north, 


| which I here call 212, then under the declination 21, and againſ the latitude 512, 


ſtands 7 H. 53 M. the time the ſun ſets on the given day, in lat. 51 north, which 
being doubled, gives 15 H. 46 M. the length of the day; and if 7 H. 53M. the 


the time of the ſun's riſing, which being doubled, gives $H. 14 M. length of the 


time of the ſun ſetting, be ſubtrafted from 12 H. the remainder 4 H. J M. gives | 
night. | 7 


ut, when the ſun has 21“ ſouth declination in this latitude, the time of ſun- 


ſetting becomes the time of ſun- riſing, and the length of the day will then become 
the length of the night. . ts n 


Thus, che 25th of November, 1796, the ſun's declination will be 20% 59 ſouth, 


er 21%, then the time of ſun-rifing is 7 H. 53 M. his ſetting 4 H. 7 M. and the 


length of the night x5 H., 46 M. and day 8 H. 14 M. 


EXAMPLE IT, EXAMPLE III. 
Let it be requires to find the time of the 


night, at Peterſburg, the 21ſt June, 1796. 
Under 23 28“ N. the declination that day, 
and againſt 60 N. the latitude of Peters- 


ope, in lat. 34. 29 8. May 1th, 1796. 
and againſt the lat, 34 8. 132 0 


urg, — — 12 rtands the ſun's riſing - 6 54 
Stands the ſun's ſetting — 9 16{Time of ſun's ſetting ET, T*'6 
The time of ſun-riſing— 24 If 2 


Sun · ſetting doubled is the length of day 18 32 The length of the day "To 12 
Sun-rifing doubled is the length of night 5 28{And 6H. 54M. doub. is length of night 13 48 


When a greater degree of accuracy is required, praportio may be taken 
bor degrees ad nitrate of tide and edt LOT I r 


ination. 


To find the Riſing and Setting of the Stars, | 


Ny this table the riſing and ſetting of any ſtar may be found, whoſe deolination 


does not exceed 23® 30 north or ſouth, in the following manner: 
If you are in north lat. and the ſtar has north declination, look for the declina- 


tion at the top, and the lat. in the right or left hand columns, in the angle of 


meeting, is half the time of the ſtar's continuance above the horizon, in that lat. 
or the time it takes in aſcending from the eaſtern {ide of the horizon to the meri - 


dian, and deſcending from the meridian to the weſtern part of the horizon. 


Therefore, if theſe hours and minutes be ſubtracted from the time of the ſtar's 


coming to the meridian, the remainder will be the time of the ſtar's riſing, and 
if added, the fum will be the time of the ſtar's ſetting. 7 


J EE: 


Required when the ſtar Arcturus riſes and ſets December 7, in lat. 51 deg. N. | 
The time of the ſtar's coming to the meridian, or ſouthing in the morning 9 5 


: ; % LESS @ „ o — yo w 
Then under ſtar's declination 209 16“ or 20 N. and again lat. 51 ſtands - 47 


Time of ſtar's riſing in the morning | — «0: 
Added, gives the time of the ſtar's ſetting — 1 
Star ſets 22 minutes after 5 in the evening —— 1 


When the latitude is north, and the ſtar has ſouth declination, or the latitude 


ſouth and the ſtar has, north declination, find the latitude in the fide columns as 


before, againſt which, and under the degrees of declination, ſtands half the time 


* 


#8 + 


„ Hie © and columns (marked 
lat.) and in the common angle of meeting is the time of fun ſetting, if the ſu 


has north declination, but the time of ſun riſing, if the ſun has ſouth declination. | 


| Required the time of the ſun's rifing and ; 
ſun's riſing, ſetting, and length of the day andſſetting, and length of day at the Cape of Good 


Under the declination 19® 6“ or 19 NM. 


- 


Fa 


ie ftaris under the horizon, which being ſubtracted from 13, the remainder with | 


de half the time the ſtar will be above the horizon in that latitude. - 


= 
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Example. What time will the Dog Star, Sirius, riſe and ſet at London, Ja- 
o | 3 „ 12 0 
Under the declination 265 26“ S. and againſt lat. 51 32 or 52% ſtands 26 


Half the time the ſtar is above the horizon — „„ 
| | Yn 3 _—_ 4 34 
The ſtar comes to the meridian in the evening, alt — 10 os 


Which ſubtracted, ſhews that the ftar riſes at 31 m. after gin theevening 5 3r 


N Added, ſthews the time the ftar ſets in the morning 


- 


— 
ee = 
In like manner vcr- and ſetting of planets be found when 9 oh 
declination does not exceed 23%, and the time of their paſſage over the meridian 


Suppoſe it were required to know the time of Jupiter's riſing and ſetting, in la- 


titude 52 north, the iſt of Auguſt, 1796. 


In the Nautical Almanack for 1796, I find that Jupiter paſſes over the meri- 
dian of Greenwich at x4 H. 3 M. thatis, three minutes after two next marning, 


and his declination is 8˙ 278. 


Now, 32 H. added to 14 H. 3 M. is 26 H. 3 M. from which ſubtra& 24 H. and 
the remainder 2 H. 3 M. is the time of his paſſing the meridian in the morning 
of that day, according to the civil account. | OT | 


_. . -Undergleclination 89 2% or $* and againſt latitude 529 ſtand 6 H. 41 M. half 


the time Jupiter is below the horizon; this doubled is 13 H. 22 M. the length of 


Bra, , which ſubtracted from 24 H. gives 10 H. 38 M. the length of 


Again, 6 H. 41 M. added to his paſſing the meridian 2 H. 3 M. gives 8 H. 


_ 44 M- his riſing in the evening, and 2 H. 3 M. added to 12 H, gives 14 H. 3 M. 


from this ſum take 6 H. 41 M. and the remainder 7 H. 22 M. is the time of his ſet- 
ny in the morning. e IILS SS BE 1s V 
Suppoſe it were required to find the moon's. riſing and ſetting Auguſt i zth, 


11796, in latitude 522 north.  . 


In the Nautical Almanack, (page 6th) I find that the moon paſſes the meridian 
. of Greenwich at 8 H. 16 M. in the eyening, and her declination at midnight is 
-23* 55" South, ., e £10 he e | 
ben in the tables, under the declination. 217 32“ S. or 229, and againſt the lat, 
$2* ſtands 8 H. 5 M. Half the time ſhe is ul der the horizon doubled is 16 H. 
10M. the lengtli of the lunar night, which lubtra ted from 24 H. leaves 5 H. 50 M. 


the lunar day. To the moon's ſouthing or 07: over the meridian, 8 H. 16 M. 


- add half the lunar day, 3 H. 35 M. gives 11 


| . 51 M. her ſetting at midnight, | 


- in the afternoon, 72 


In like manner may be found the riſing and ſetting of the other planets, only 


A | obſerving that the noon of the common day, and end of the ſea day, is the be- 


the pole as many degrees above the horizon as the 


ing of the day in the Nautical Almanack, . *\ 


| 5 As all the calculations here are made for the meridian of London, or Green - 
wich, care muſt be taken to reduce the time of their pallages over the-meridian 


of Greenwich to the meridian of the place of obſervation, by allowing 1 H. later 
for every 159 of weſt longitude, and 1 H. ſooner for every 1 5* of eaſt longitude. 
It were to be wiſhed, that gentlemen belonging tp the ſea would carry a celeſ. 


tial globe with them, upon which all the above may be found in an eafy manner; 
0 


for they would haye nothing more to do but to ſet the e * erin * : 
atitude is; bring the ſun's 


place to the brazen meridian, and ſet the index to the upper 12 ; then turn the 


globe round, and note what ſtars come to the meridian, and the hour index will 
point to the time; when they come above the horizon, it will point to the time of 

their riſing, and when.they deſcend below the horizon, it will point to their ſet- 
ting; for as each ſtar on the globe will point directly to one of the ſame name in 


tze heavens, they may be viewed at any time of the night; or, if a planet, turn 


the globe eaſt until the mark comes to the horizMm, and the index will ee | 


the globe until the index points to the time of their ory ee the meridian, 


and make a mark on the globe with a pencil, under their declination, then turn 
the time of their riſing Foun turned weſterly till it come to the horizon, 


5 : index 
will point Fo the fine of 3 


their ſetting. 


- 


3 i e 5 
* 


But when there is no globe at hand, and you are doubtful whether you have 
obſeryed by the right ſtar or not, as there may be ſeveral others near the Me- 


ridian at the ſame time, the following general rule will enable you to diftinguiſh - 


the ſtars, and by frequent obſervations be able to know any of the fixed ſtars ſet 
down in the table, and are eaſily diſtinguiſhed from a planet by their twinkling 
which a planet never does, | e e 


A general Rule for diſtinguiſhing the Stars, 
iſt, By the rules and directions following Table XIII. find the time of the 
ſtar's coming to the meridian, ; 5 pe 3 
2d. From the above table take the ſtar's declination, to which add the ſuppoſed 
latitude when the declination and latitude are of contrary names, that is, one 
North and the other South ; but if both North or Sonth, ſubtract the one from the 
_ other, and call this ſum or difference the complement of the ftar's altitude; 
this complement ſubtracted from 90 gives the altitude. If this altitude cor. 
_ reſponds nearly with that obſerved by your quadrant, it is certain you have taken 
the altitude of the right ſtar, otherwiſe not, £ VVV 


f 
* » 


FONT ; 12 8 F 52 $A 8 4 » 

Suppoſe that on the 25th of Jan.* the meridian altitude of Sirius was obſerved. 
at 10 o'clock at London, and found to be 229. I want to know if I have taken 
that ſtar or not. : | 


Sirius is found to ſouth, or be on the meridian that day at 10 at night. - 


. 


bg 


Latitude of London — — — 81 32 N. 
Sirius's Declination — — 16 26 8. | 
2 0 * : 7 5 — ; „ 
Comp. of Alt, —ü— — 67 58 
„ i ; | ' 15.00; 0D 
Meridian Altitude — — 2 


5 This altitude agreeing nearly with that obſeryed, I conclude that I have taken 
the right ſtar, The ſame will hold good with any other ſtar, Ss 
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' 
* 


— 
? Lg 
4 * 
en 
= 
* 


} 


* 


1 
| 
| 


88 AUG owe 


4 


- 


PPP 


— _ & 
- * 
\ 
4 eee n 


* 
r * r r 0 


RT e OF ENGLAND AND ng. 


the river Shannon; conſtructed on the true principles of Mercator's failing, with the fair way of the 
hannel marked out in leagues, deſcribing all the rocks, ſands, ſhoals, ſetting of the tides, ſouridings, 
t down in parallel lines, to avoid confuſion; together with the New Lights on the Long Ships and 
the Pole on the Wolf Rock; and particular Plans of the Downs, Portſmouth, Dartmouth, Ply- 


mouth, Falmouth, 2nd Cork; with a book of directions for ſailing into them, and all the Road - 
Keads, &e. 78. 6d. 


2. The Mouth of the Thames: ſhewing the ſands, buoys, ſounding, from the Nare to the s. 


Foreland and Orfordneſs, with part of the river Thames, 3s. 
3. Downs and Margate Roads on a large ſcale, 38. 
4. Iſle of Wight, Spithead, and Portſmouth: ſhewing all the ſhoals, buoys, ſea «mark ſound- 
Inge, anchoring places, & c. on a large ſcale, from actual ſarveys, 6s. 
Se Dartmouth Harbour, being an actual ſurvey of Mr. J. Deſſou's, 38. 


A new Chart of the iſlands of Guernſey and Jefſey, with the adjacent coaſts of France, on EE 


large ſcalez with a particular plan of the Harbour of Cherbourgh, 38. 


7. The Eait Coaſt of England, on three large ſheets, extending from South Foreland to Flambro* 
Head, i g the Nore, and a Chart of the river Thames to London; deſcribing Y armouth Roads 
Haſbro' Gatt, ) Sherringham ſhoals, Blakeney Harbour, the Dudgeons and Dowſings, Lynn Deeps, 
and the Humber, with all the buoys, beacons, light-houſes, and appearances of the land, as laid 
down by the Elder Brethren »f the Trinity-houſez with a book of ſailing directions, 78. 6d. 

3. Eaft Coaſt of England and Scotland, from Yarmouth to Duncanſby Head, Cape Wrath, the 
Orkneys and Shetland iſlandsz with particular plans of Tinmouth Bar, Stockton, Sunderland Roads, 
2 ins »: Berwick, Montroſe, the Frith of Forth, Dundee, and Aberdeen, on three large 

eets, 78. d. 

Orkney Iſlands, extending from Duncanſby Head to Cape Wrath, Pentland Forth, a Plan of 

Falr Ille, with references, on a large ſcale of 1 inch to a mile: ſhewing the variation, ſetting of the 

tides, with their velocity, and their riſe and fall of ſpring and neap; together with all the Tracks So- 

ing through the different iſlands, 68. 

10. Weſt Coaſt and Iſlands of Scotland, from Cape Wrath to the Mull of Cantire, and part of 


— Ireland, reduced to Mercator's 5 with the latitude and longitude laid down by celeſtial ob- 
ſervations, on a large ſcale, 78. I | 


CHARTS OF IRELAND. : PL 
11. St. George's and Briſtol Channels, extending from the Mull of Cantire to Hartland Pojaty 
and the coaſt of Ireland from Rachlend Iſland to the Tulker Rock, the iſles of Man and Angleſea 3 
Fe being a reduction of M*Kenzies and Knox's Surveys, with many improvements, reduced to Merea- 
| Tor's projection: ſhewing the times of high water, the riſe of ſpring and neap tides at the principal 

urs, their different velocities, with references, on three large ſheets, 78. 6d. 
1353. The Coaſt of Wales from Great Orms Head to Swanſea Bay; deſcribing the Smalls, Milford 
Haven, St. Bride's, and Cardigan Bay; taken from M*Kenzie's, Mr. Lewis Morris's, and Mr. Knox's. 
Surveys, on a large ſcale, 58. 6d. 

13. The Coaſt of Ireland from Dublin to Waterford; deſcribing the rocks, ſhoals, ſands, with the 
bearings of the land to avoid them; and the principal harbours and roadſteads, the Tuſker and Sal- 
tees, the velocity of the tides, and time of high water, from actual ſurveys, on a large ſcale, 58, 6d. 


14. Caldy Iſland to the river Shannon, taking in the entrance of St. 
nels, with St. Bride's Bay, 


nick, deduced from M*Kenzie's ſurveys, with many improvements, 58. bd. 


15. Shannon to Sligo: ſhewing the ſoundings, velocity of the tides and variation, the bay of | 

a Galway, &c. deduced from M*Kenzie's furveys, wo additional improvements, on a large ſcale, 
8. Gd. 

pn Sligo to Belfaſt, including Donegall bay, Lon Swilly, Londonderry, Rachland Hand, Mult 

of Cantire, and Belfaſt Loch: ſhewing the ſetting and riſe of the tides, their velocities, with every 


inſtruction for navigating that coaſt, deduced from M*Kenzie's ſurveys, with additionrl OPT 
ments, on a large Um 38. 6d. : 


' NORTHERN NAVIGATION. 


„Northern Coaſts of Europe, extending from Portugal to the North Cupe'of Lapland: ERG 

8 2 Spain, my England, Ireland, Scotland, Shetland, Ferroe Iſlands, the cooft of Ireland, 

pow Ao the Catteg Baltie, and Qulph of Finland, up to Peterſburgh, deduced from actual 
e * a necel CEOS, to the whole of the Northern Navigation, 55 


* Channel, including that of Briſtol and the South Weſt coaſt of 15501 as far aa 


eorge's and Briſtol Chan- 
Milford Haven; a plan, by particular defire, of the Tuſker and Saltees, 
'Waterford, Cork, and Crookhaven, with all the different harbours, bays, and rivers, up to Lime- 


* 


* 


large ſcale, with the latitudes and longitudes deduced from celeſtial obſervations, 88. 


CHARTS OF ENGLAND, SCOTLAND, &c. 


13. The Delineation of Europe: ſhewing the bearings and diftances of the principal cities from 
London, with their relative bearings and diſtances, 1s. 


19. New and correct Chart of the North Sea: comprizing the whole of the navigation from Ex- + 30 
mouth, in Devon, to the Orkneys and Shetland Iſlands, and from Calais to the Scaw; including a ſerv 
plan of he Hiligeland, with the entrance of the rivers Weſer, Elbe, and Eyder, from Hiligeland 30 


* Light, the bearing and diſtance determined by Mercator's ſailing, upon a very large ſcale, with a Holl 
printed book of directions, 68. 6d. : Fj 8 
20. Hammond's North Sea, with additional improvements, 58. 6d. 


21. The Coaſts of England and Holland, from South Foreland to Lynn Deeps; geſeribing Yar- Mol 


mouth Roads, the Dudgeon Lights, Lemon and Oars, Haſbro! Sands, Hamoaze Banks, Smith's dag. 
Knowl, and from Calais to the Texel, with particular plans of the Land of Van Caatz, Schowen, . goa, 
Duyveland, Over Flakie, Land of Van Voorn to Ratteido, on a ſcale of 13 inches to a degree, with 0 
a printed book of directions, 64. | 8 1 + a 
232. The Cattegat Sound and Belts, from the Scaw to the Iſle of Rugen, on Mercator's projection; the 
Including particular plans of the Sound, Marſtrand Haven, Gottenburgh, Malo and the Grounds z ina 
with a view of the principal Headlands, Soundings, and Leading Marks. Taken from the Daniſh 225 
and Swediſh furveys ; improved and corrected by Capt. Thomas Pyeman; upon a large ſcale, with a 
printed book of directions, bs. ; | E. 1 f . 4 
23. The Baltic, or Eaſt Sea, from the Sound to Stockholm, and Dago Rort; including the par- ren 
ticular plans of the principal harbours of Riga, Carlshamn and Geffle Haven, the iſland of Goth- Jou 
land, Oland, Bornholm, c. with a view of the Headlands, Soundings, and Leading Marks; de- 4 
duced from the Ruſſian and Swediſh ſurveys. Corrected and improved by Capt. Thomas Pyeman . nal 
Tbe latitudes and longitudes determined by celeſtial obſervations; on a larg: ſcale, with a book of "i 
directions, 7s. 6d. / _ ; ; | rs W. 
24. The Gulph of Finland, with particular plans of Riga, Cronſtadt, and Aſpo iſlands to Peterſ- vey 
burgh; drawn from the Ruſſian Atlas and Swediſh late ſurveys. The latitudes determined by celeſtial . 4 
obſervations'; on a large ſcale, with a book of directions, 6s. 6d. | 33 WA 
25. The White Sea: comprehending the navigation from the North Cape to Archangel and . 
Oniga, with particular plans of the Bight at Cape Sweet Noſe, Croſs Iſland, the Entrance of the ri= lin 
ver Puſalachta, and the river Dwina, to Archangel; with the variation, ſetting of currents, and De 
appearances of the land; on a large ſcale; dedicated to her Serene Highneſs the Empreſs of all the 1 
Ruſſias, 6s. 6d. : | 555 e Ar 
FRANCE, SPAIN, PORTUGAL, AFRICA, AND THE MEDITERRa- * 
| | | NEAN SEAS. HED „ 8 
26. A Chart of the Coaſt of France, Spain, and Portugal, extending from Uſhant to Gibraltar, | 
including o Bay of Biſcay, and particular plans of twenty of the principal harbours, on a large 5 
ſcale, 8. 8 a . 25 TH” e 575 | : 4 
27. . A Chart of the Coaſt of France, Spain, and Portugal, extending from the Downs, and from " 
Cape Clear through the Engliſh Channel, the Bay of Biſcay, the coaſts of Spain and Portugal, the | 


Straits of Gibra'tar, the coaſt of Barbary as far as Algiers, with the northern coaſt of the Mediterra- 
dean as far as Verſailles, including Yvica, Majorca, and Minorca ; with particular plans of Cadiz, 
Liſbon, Oporto, Vigo, Bilboa, and Gibraltar bay; on a very large ſcale, The latitudes and longi- ch 
tudes determined by celeſtial obſervations, 78. 6d. e | 5 ‚ N 
4 Cape St. Vincent's to Malaga, including the Straits of Gibraltar and Cadiz bay, on a large 
e, 38. ; : | Wa | 

29. The Mediterranean Sea, including the coaſts of Spain, Portugal, and France, with the ſea 

coaſts up to Conſtantinople, with twenty-two plans of the principal harbours and all the iſlands, on a p 


30. Liſbon to Sierra Leon, including the Madeiras, Canareis, and Cape de Verd iſlands ; with par- 
ticular plans of Puerto de Naos, and Puerto Cavallo, in the iſle of Lanzarote, Mogadore, Port Praya 
in the iſland of St. Jago, and the bay of Portendick ; on a large ſcale; the latitudes and longitudes 
determined by celeſtial obſervations, 88. „ 8 2 : hy 
31. The Madeira iſlands, from the Rock of Liſbon to Cape Geer, including Cape St. Vincent's + 
and St. Mary, Cadiz bay, Straits of Gibraltar, Cape Blanco and Canton; on a large ſcale. Latitudes 
and longitudes determined b; celeſtial obſervations, :3s. | 4 
32. The Coaſts of Africa, from Sierre Leon to the Cape of Good Hope, with particular plans f 
Sierra Leon and Lagos, the Entrance of the river Benin, and appearances of the land; with Ferdinand, 


Princes, St. Thomas', and Annabona iſlands, laid down from the obſervations of Commodore la 


= 


Thompſon, Mr. Raven, Mr. Roberts, and others, who determined the latitudes and Jongitudes by - 
celeſtial obſervations, 10s. 6d. | De: 


33. A particular Chart from Senegal to Shetbro* river, with a plan of Befſea ang Delos iſles : 1 
ſhewing the appearances of the principal lands, &c. on a large ſcale, from actual ſurveys, 78. 6d. YT 
34. A particular Chart from Cape Formoſa to the Cape of Good Hope: ſhewing the appearance d. 


of the principal headlands, on a large icale, from actual ſurveys, and a plan of the river Cali, 


1 F | : f . ſi 
25 3 5. A Chart of Ireland, France, Spain. Portugal, and Africa, including the Madeiras, Weſtern | 
Canaries, and Cape de Verd iſlands; ſhewing the variation of the compaſs,'0g-a large ſcale, laid down nn 


— 


from celeſti al obſervations, 6s. 6d. 
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36. An outline Chart from England to the Zaſt, Indies, for the uſe of Officers in the Company,, 


ſervice, to prick off a ſhip's track, 7s. 6d- 


37. A general Chart of the Indian and Pacific. Ocean, from the Cape of Good Hope round Ne ow” 
Holland and the Pellew Iſlands to Canton, in China; deduced from the lateſt ſurveys and moſt accurate 


obſervations, $s. 


38. A Chart of the Indian Seas, from the Cape of Good Hope to Cape Comorin, through ths 
Moſambique paſſage, the entrance of the Red Sea, the Gulf of Perſia, the iſlands of Comora, Ma-. 


goa, and Saldanha bays, deduced from celeftiak obſervations, on a large ſcale, 1 58. 


1 U 


39 The China Seas regulated and aſcertained by Aſtronomical obſervations, from Cape Camorin I ; 


* 


* 


to Canton, in China, including Ceylon, the coaſt of Coromandel, the bay of Bengal, the mouth of 
the Ganges, the ſtraits of Malacca, Sincapore, Sunda, and Beli, with che Indian ſeas up to Canton 


in China, on 4 large-ſheets, 15. 5 e TY 
AMERICA AND THE WEST INDIES, _ L 
40. The Straits of Belliſle to Cape Cod; containing Newfoundland, Gulf and River S*, Law 


rence, Nova Scotia, Sable iſland, aud bay of Fundy, on a large ſcale, drawn from the lateſt Marine Ng 


Journais and De Barry's ſurvey, 108. 6d. | %% a3 3 was E 
41. Nova Scotia, the bay of Fundy, and iſland of St. John, drawn from the lateſt Marine Jour- 


nals and Surveys, regulated and aſcertained by aſtronomical obſervations, on a large ſcale, 7s. 61. | E 


42. Philadelphia to Cape Sable and the bay of Fundy ; dedicated to His Excellengy General. 


Waſhington; including Boſton, New York, and Delaware bay, on a large ſcale, from 2 late ſur- . 


43. Florida to Philadelphia, dedicated to His Excellency General Waſhington; including Dela- 


ware bay, the Cheſapeak, Charleftown, and Savannah, on a large ſcale, from a late ſurvey, 7s, Gd. 


44. A Chart, extending from the Ferſe iſlands to the Cape of Good Hope, including the Shet- 


lind iſlands, Great Britain, and Ireland, the Mediterranean, the Weſtern Madeiras, Canaries, Caps 


De Verd, and St. Helena Iſlands, 78. 6d, 


4135. A Chart, extending from Davis's Straits to Cape Horn, including the Weſt Indies, South _ 


America, Falkland's iſlands, and round the Weſtern coaſt of America, to the Gallapago iſlands, with 
particular plans of the river Plate and Kio Janeiro, on a large ſcale, 7s. 6d. 

46. The Gulph of Florida and Bahamas; including the navigation from Cape Carnaveral to Cape 
Cartouch, the iſle of Providence, and part of Cuba, on a large ſcale, 78, 6d. 75 
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dagaſcar, and Mahe, with a plan of Bombay harbour, Falſe Table, St. Auguſtine, Johanna de La- 
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47. A general Chart of the Weſt Indies, on a very large ſcale; incl ding. the bay of Honduras, 


and Gu ph of Mexico, 10s. G00. 8 * * | 
48. The Windward Paſſage, on a large ſcale; inchofing Jaraaics, St. Domingo, part of Cuba, 

Heneaga, &c. drawn from the late French ſurveys, and the obſervations of ſeveral experienced ma- 

riners ; the latitudes and longitudes laid down by ce'eſtial obſervations, 78. 6d. 2 , 


The Caribbee and Windward iſlands, from the iſland of Biſpaniola to Barbadoes, with part Sl 


of 1 0 Spaniſh Main, on a large ſcale, 38. 6d. 


? 


N e ; 


4 


50. The Weſt Indies, from the ealt part of Hiſpaniola round the weſt end of Cuba, including I 


the Gulph and Windward Paſſage 3 ſhewing the ſhoals, rocks, quays, &c» on 4 ſheets, 108. 600. 7 


51. The Coaſt of America, from Cape Cod to the Havannab, including Caſh's Ledge, St. 
George's Bank, Nantucket ſhoals, the Floridas, &c. &c. on a large ſcale, 78. 6d. | 


52. The Bay of Honduras, including the Swan iſlands and Muſquito ſhore ; with plans of the 


partzcular harbours, on a large ſcale, drawn from a late ſuryty, with a book of directions, 48. 6d, 


cluding the whole of the Weſt India iſlands and Gulph of Fiorida, 38. 6d, . 
54- A General Chart of the Weſt Indies and North America, 3s. 6d. | wn 
55. A New large Atlantic, and Southern Ocean, from Davis's Straits to the Cape of Good Hope, 


Cape Horn, and South America, including South Georgia, Falkland iſlands, and the Gallapagos _ 
iſles; with particular plans of the river Plate and Rio Janeiro, &. drawn from the lateſt ſurveys, _ 


and aſcertained from. celeſlial obſervations, 158. . | 


56.. The Atlantic and Southern Ocean, extending from Greenland 1 Cape Horn, and the Cape bh 


of Good Hope; ſhewing the winds and variation of the compaſs, &c. 78. 6d. | 
57. The Northern Atlantic, extending from the Bay of Honduras to Davis's ſtraits, Newfound - 
land, Northern coaſts of Europe, &c. &c. on a large ſcale, 78. 6d. | „„ 


58. The complete Britiſh pilot; including the whole of the navigation from London round Great E 


Britain, Ireland, the Shetland and Orkney iſlands, on a large ſcale, 3l. 138. 6d. 


59. The Engliſh Pilot, extending round England and Scotland, including the adjacent iſlands, 1 . 


drawn from actual ſurveys and obſeryations, 21. 128. 6d. 0 


60. The Itich Pilot, including the whole coaſt of Ireland, with St. George's Channel, deduced 2 


, 


ſrom the moſt accurate ſurveys, 11. $5. 
61. The American Pilot, inclu 
the bay of Fundy, 18. 118, 6d. 


8 l 2 
Fro 8 9 >, 5 R 4 : 
Boats 0 r ? 42 Dh Wor. 3 . N N 
8 2 n 0 1 . is l n * 7 
x 2 My” 7 5 2 
i 7 Ld 4, Ge Wo 7 . 4 
i 


2 
e 
4, nt ww 1 
» »". 77 £ 
n 
E21 oo 
> 
8 
* 
J 3 \ 


F- 


1 
* 


8 
a * 


53. A New General Chart «f America, from Hudſon's Straits to che iſland of Trinidada, in- -— 
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ing the coalt of America, from Cape Cartouch to St. John's, in = AT 
a N 62. The 


BOOKS, STATIONARY, Ke. Ke. 5 


The Weſt India Pilot, including theBay of Honduras, &c. on a large ſcale, 1), 118. 64. 
The Mediterranean Pilot, extending from London to Conftantinople, 21. 11s. 6d. 
The Baltic Pilot, extending from London to St, Peterſburgh, mW, $8, 


The A Pilot, comprebending the whole of the navigation from London to . Cape of 
ER 0 H * 1 118. 6d. . 
D 66. Te Eaft India Pilot, comp prehending the navigation from England found New: Toll 42 
1 danton, in China, 1 by the beſt obſervations, 31. 138. 
— 'WHERE MAY BE HAD, 
N. Kenzie- Survey of Ireland, &c. $1 8s £7 Eaft India Pilot, complete, 14] 20 
Mediterranean Pilot, from Mitchelot, 21 26 5 » by Dung, 61 6s 


© Oriental Navigation, x] 118 6d | Quarter Wagoner tor Northern 3 145 
TS Wagoner, for Weſt Indies, r28 | —— for the Mediterranean, 128" 


a | - NAVIGATION BOOKS, &c. 
2 The New Practical Navigator, 12th edition, for | Eaſt India Navigator's Complete Afiftant, 58 
1796, 78. 6d | Dimenſions of Maſts, Yards, Rigging Block 
New Daily Aſſiſtant, or Mariner * 'gth | Guns, Cables, Ke. 3s 
edition, ditto, 3s 6d ' | The Art of Sail-making, 78 6d 
Coafter's Companion, 36 | Eaft-India Journal, 178 
Elements of Rigging, 2 vols. 41 4s a Printed ditto, 11 18 | . 
Gower's Practical Seamanſhip, 58. : Flags of all Nations, 48 6d 1 
Hutchinſon's Seamanſhip, 198 sailing Directions for the Engliſh and Bait! | 
Nicholſon's Seamanſhip, 175 8 Channels, and 8. W. coaſt of Ireland, bound, . 
© ” Ship Builder's Afiſtant, 55 23 6d 
* Requiſite Tables, 53 ' © * | Sailing Directions for St. George's Channel and 
Nautical Almanacks, 43s 6d : | the coaſt of Ireland, bound, 2s 6d 
Liddell's Vade Mecum, 78 Sailing Directions for the coaſt of America, Gulf 
Coggerſhall on the Sliding Rule, 18 84 2 of Florida, 5 and NNE 1 ag 
Shipmaſter's Aſſiſtant, 6s | bound, 2s 6d 
$ea- Guaner's Companion, 28 6d | » | Cargo Books, 28 6d 


Seaman's Book of Meaſurement, 6s, | Journals, plain, e and ac at Ow” 
Malham's Naval Gazetteer, x68 prices. hg 
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ALSO MAY BE HAD, ON Tur 1101 REASONASLE TERMSy 
„Haley. s Quadrants and Sextants, warranted gogd; likewiſe Compaſſes, Teleſcopes, Caſes of In- | 
ruments, Scales, &c. with all kinds of — uſeful at ſea, 

Mr. MOORE acquaints Mariners in general, that he ſells no Sea Books, Charts, or Inſtruments, 
but ſuch as may be depended on; conſequently he excludes all thoſe old, inaccurate, and erroneous 
publications, the depending upon which has often proved fatal to ſhipping and ſeamen. 

_ He alſo 'TEACHES NAVIGATION; — the methods of finding the Latitude by double Altitudes 

of the Sun, and by the Meridian Akitude of che Moon or fixed Stars; alſo the method of determin - 

ing the 'Longitude at Sea, by the Moon's: diftance from the Sun or a fixed Star, according to the lateſt 

8 approved methode; and the Uſe of the Globes, Sea BOS 75 7 50 in a few 

A 8. 

For — Navightion complete : 1 8 
— 2 ſhort and eaſy method * dt ar des EY 3 3 0 

Rs the Double Altitudes and Lunar Obſervations _- © 

1 Z © x. B. As the money is paid- at entrance, thoſe who cannot ſtay to be dens, may return as 

= often as they pleaſe till they are ſo, without any additional expence. 

9 | Board and Lodging in the Houſe, 1 required. 
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8 
24 


Jour e Moon x will be happy t to receive informachs . every judicious ſea - | 
man, reſpeQing the different places they viſit, in order-to complete his plan of publiſhing the moſt 


correct Charts of all parts of the known World, on TRYE PRINCIPLES) which vas never yet beea 
done. 


